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Giants out of the earth
An Advertisement of the American Telephone and Telegraph Company

No Age but ours has seen so swift and complete

an application of natural forces to the doing

of daily tasks. Man’s leaping knowledge . . .

embodied in industrial plants and laboratories,

airplanes and electric locomotives . . . has won

new power and freedom. Machines are the

symbols of a new relationship with nature.

They are the servants of this civilization . . .

helping men to extend the limits of their oppor-

tunities, to change the character of their life.

Americans have been pre-eminent in this

change, for in whatever they do they seek to

utilize nature to the utmost. They have taken

the power out of the earth and from the running

streams. They have made it turn the wheels of

their industry and move their products by

rail and road. They have made color and

variety out of chemistry. They have spun

metal in slim wires to carry their voices any-

where with the speed of light . . . and make
neighbors of the scattered millions of America.

Joining homes and work places, towns and

distant cities, the Bell Telephone System has

furnished a new communication for this new

age. Forwarding the growth of the nation,

giving better and more complete service in

advance of the demand, its function has be-

come the indispensable one of furnishing the

means of social and business contacts in

crowded cities and scattered villages over the

length and breadth of a continent.

The Bell System is constantly improving

the scope, speed and accuracy of its service.

Its work of contributing to the welfare

and prosperity of American life goes on

with increasing purpose and pace.
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Announcing

A New Program of Vital Interest

to Owners and Buyers of Fine Cars

Introducing brilliant new products and deeply lowered prices

Six months ago, Cadillac’s international reputation as the foremost builder of fine motor

cars was tremendously advanced by the announcement of the Cadillac V-16—immediately

acclaimed the world’s finest automobile . . . Now, out of an experience which produced

this great car— and which has built and marketed more than 600,000 Cadillacs and La

Salles—come a new Cadillac and a new La Salle, both V-8’s and (shortly to be an-

nounced) a new Cadillac V-type 12-cylinder car — sharing and benefiting in all that has

contributed to the brilliant success of the V-16 . . . The Cadillac Motor Car Company

presents in the new Cadillac and La Salle, strikingly new elements of value in appear-

ance, performance and comfort, but of even more timely interest, extremely low prices—
the lowest prices in the last twelve years of Cadillac history.

THE NEW EIGHT-CYLINDER

CADILLAC
t

PRICES RANGING FROM $ TO * 3 7 9 5
\JS fj F. O. B. DETROIT

Prices lowered from $600 to $900

THE NEW E I G II T - C Y L I N D E R

La SALLE
PRICES RANGING FROM 32195 TO $ 3 2 4 5

F.O.B. DETROIT

Prices lowered from $245 to $750

The Cadillac complete line

will consist of THE
LA SALLE VS— THE
CADILLAC VS— THE
CADILLAC V-12—THE

CADILLAC V-16. Rang-

ing in price from $2195

to $15,000

.

'

THE NEW V-TYPE 12-CYLINDER CADILLAC

Cadillac will shortly announce a highly important addi-

tion to the Cadillac line — rounding it out into complete

coverage of the fine car field . . . After a year of demon-

stration side by side with the 16, the new V-type twelve-

cylinder Cadillac is almost ready for public presentation.

It will be a superfine car of 140-143-inch wheelbase,

ranging in price from $3795 to $4995, f. o. b. Detroit.

The Cadillac V-12 will be announced and delivered

to the public at a very early date.

CADILLAC MOTOR CAR COMPANY
Division of General Motors

Detroit Michigan

Easy Payments
The G. M. A. C. Deferred

Payment Plan is available

to all Cadillac-La Salle

purchasers. Appraisal
value ofyour present car is

acceptable as cash. Pay-

ment of the balance made
easy by taking advantage

of this convenient service.

<’
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Here is the

ANSWER
to questions

which bother
manyinvestors
How can you tell what gives a

bond absolute safety?

How can you get the highest in-

come from your money, consist-

ent with safety?

Why do Chicago bonds give you

a highly diversified investment?

How can you select a safe invest-

ment house?

Why can Cochran & McCluer sell

bonds in every state of the Union
without salesmen? How can you

get more than double the savings

bank interest rate, with all the

convenience ?

How can you retire in 15 years

on your present living budget?
All of these questions and many others

vital to investors are answered in the
new edition of this famous book, “How
To Retire in IS Years.” Get your copy
now. We’ll gladly send it. No salesman
will call. We employ none.

MAIL THIS FOR

f i 1 A a m 3 »J I » i UkM

6i%
Cochran & McCluer Co.

4

46 North Dearborn St. « 1 o
Chicago, III. ^
Please send me a copy of the new
edition of your famous book,
“How To Retire in IS Years.”
No salesman will call.

1*8 M 11

Name....: -

Address

Cochran3r
Mc

Cluer Co.
Established 1881

46 NORTH DEARBORN STREET

THREE PRACTICAL EDUCATORS!
The Real Estate Educator

The New Revised Edition, contains Questions and
Answers; Brokers’ License Law; Dictionary of Words
and Phrases in Real Estate and Construction; How to
Appraise Property; Law of Real Estate; How to Adver-
tise Real Estate; Legal Forms; Commissions to Agents:
"Don’ts” in Contracts, etc. 288 pages. Cloth. Postpaid
$2 .00 .

The Vest Pocket Cushing
Just out. An A. B. C. Guide to Parlimentary Law

1wised on the highest authorities and adapted to general
use—containing model speeches and toasts for all

occasions. 128 pages, size 2'/i x 4% inches, leatherette.
Price, $1.00.

The Vest Pocket Book-keeper and
Short Cuts in Figures

A simple and concise method of Practical Book-
keeping with instructions for the correct keeping of
hooks of account. How to take off a trial balance sheet
and finally close and balance accounts. 160 pages,
artistic leatherette Price, postpaid, $1.00

POPULAR SCIENCE MONTHLY
381 Fourth Ave., N. Y. C.

A Budget That Builds $45,000
On a Moderate Salary

By LEON MEADOW, Financial Editor

I
T WAS 5:30 and Tom Addison was
through for the day. But instead of

reaching for his hat and leaving, he

remained at his desk, toying with a

pencil, day-dreaming. A $500.00 raise

for the coming year had started him build-

ing air castles. His day-dreaming led him
back to present conditions and from there

it was but a short step to worry. Fifteen

minutes passed, half an hour slipped by,

and still he toyed with his pencil, still he

sat there worrying. Finally he got up,

took his hat and left the plant.

Sylvia was already setting the table

when he stepped inside the door. “You’re

late Tom. Mary’s in bed now. Better

run upstairs and kiss her goodnight before

she’s asleep.”

“Sorry, dear. I had some work to fin-

ish. I’ll be ready in a few minutes.”

That evening the Mortons dropped in,

and Sylvia was soon busy with Agnes at

her weekly bridge lesson. After a few
minutes of trivial conversation, Tom sug-

gested a walk. Bob Morton liked the

idea and presently the two men left the

house. They walked along in silence for

some time and then Tom unburdened
himself.

“Bob, you’d never think that a $500
raise would put a man in the worst sort of

a mood, would you?”
“My best, old fellow. Keep up the

good work. But why the dejection?”

“Well, it’s simply that this raise has

brought matters to a head. For a long time
I’ve been worrying about how to lay my
plans for the future—how to make both
ends meet and still have enough string

left for tomorrow and the day after. To
me this raise means the beginning. I’ll

have to start some sort of a systematic

savings and investment budget this year.

You see, Tittle Mary’s five years old now
and I’ve set my heart on seeing her

through college—if it’s the last thing I do.

But how? There are other considerations.

My future—Sylvia’s future—our needs

and all those similar problems. Here I

am at 28 with $1,000 in the savings bank
and $3,000 worth of insurance. This com-
ing year my salary jumps to almost $75
a week—or to 6e exact $3,750 for the

year—and if I keep my living expenses
down to the same $60 a week as I did last

year—in all about $3,000 for the year

—

I’ll have $750 surplus—less $50 for insur-

ance—or all of the huge amount of $700
to start my grand scheme. That’s a great

help!”

Tom continued talking for a long while,

outlining his circumstances, hopes and
ambitions. Bob Morton said very little.

Once in a while he put in a pertinent ques-

tion or asked for a repetition. Then, after

Tom had finished, Morton summed up his

problem this way:
“You want to assure Mary of a college

education. You have just received a good
increase in salary and are reasonably sure

of your position at the plant—have hopes
for more advancement as the years go on.

You should be able to save more each

year and you want to be sure you are

going to follow the safest, swiftest road to

financial security at 50 or so. Tell you
what, Tom—let’s go back to the house
and get out the old pencil and paper.

Your case isn’t so radically different from
mine. Five years ago I worked out an
investment plan and so far I’ve been able

to follow it quite closely. Let’s you and
me get a batch of figures in front of us
and do this thing right.”

When they returned to the house, their

wives were still engrossed in the fine

points of bridge. After exchanging a few
remarks Bob and his host slipped up-
stairs to Tom’s room and sat down at his

small desk.

“Now look—Bob”, Morton began

—

“You’re carrying a $3,000 life insurance

policy—at a net premium of $50.12

—

leaving you a balance of $700 saving above
all expenses this year. Let’s start on
Mary’s educational fund right away. Only
one way to do that, and Building & Loan
Shares is the way. Savings become almost
compulsory, the desire for withdrawal is

minimized and the interest, in a .reliable

company, will run to about 6•%. I’m pay-
ing $20 a month on mine, and I will have
about $4,000 at the end of twelve years

—

have the exact figures in my pocket. So
let’s put down $240 a year for that item,

leaving you with $460. Put that in your
savings bank—at 4'/i% compounded quar-

terly—now let me see—yes, that brings

the total to $1,523.70 at the end of the

first year. Then, at 29, you’re ready to
start on your investment program. Bonds
—good bonds, yielding 5)4% and more
insurance each year—to say, $25,000
total.”

Two hours later Bob Morton had fin-

ished the entire schedule. Annual sal-

aries and living expenses had been approx-
imated, as had insurance premiums. (The
figures in the chart, on page 5, for pre-

miums are closer to the true ones than
his first draft).

Bob Morton picked up the chart, and
said to his friend. “You started at 28
with $1,000 cash and a $3,000 insurance
policy. If you are able to follow this plan,

at 39 your Building & Loan Shares will

send Mary through college. Ten years
later, at 49, you will have almost $3,000
in the savings bank, $25,000 worth of life

insurance and $36,500 in 5)4% bonds

—

your income alone, outside of your busi-

ness, will be $2,000 a year.

“It all goes to show you that interest

can be your friend if you put it to work.
Look .at the chart. At 29 you have
$1,523.70 in the savings bank and a $750
saving for the year. $240 goes to Building

& Loan, $85 to insurance, now that you’ve

taken out an additional $2,000 policy.

That leaves you (Continued on page (,)
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Filtering, too

Serving industry, in still

another field, Norton

abrasives are the basic

material used in the

making of Norton Por-

ous Plates, mechanically

strong, acid proof, used
.

for filtering solids from

liquids, gases and air by

means of vacuum, grav-

ity or direct pressure.

NORTON COMPANY
WORCESTER, MASS.

GRINDING WHEELS, GRINDING and LAPPING MACHINES, ABRASIVES FOR POLISHING,

PULPSTONES, REFRACTORIES, POROUS PLATES, FLOOR and STAIR TILES, ABRASIVE AGGREGATE.
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Money for a
World Cruise
AS little« $16.25 invested month-

ly delivers you $2500 cash in

exactly 1 20 months—ample for an
all-expense world cruise!

Return this advertisement with your
address for booklet "Enjoy Money,”
explaining our 36-year-old Plan.

185,000 INVESTORS

Investors
Syndicate

FOUNDED* 1894

LOOK INTO THEFUTURE

that if you are a careful, consistent in-

vestor today, your future prosperity is

assured. Ifsound investments appeal to
you, you will be interested in Fidelity
offerings of guaranteed 6% First Mort-
gage Real Estate Bonds. Coupon brings
full information. Clip and mail today.

Fidelity
JL BOND MORTGAGE CO JL
J U.MKNTEER.PmMff* INCORPORATED ISIS

660 Chemical Bldg.. St. Louis
1 188 New York Life Bldg.. Chicago

378 Colorado Nat’l Bank Bldg., Denver

MAIL COUPON TO NEAREST BRANCH
Fidelity Bond and Mortgage Co.

Please send, without obligation, further
information on Fidelity Bonds and a

copy of “The Fidelity Investor.”

Same 1 1

Address

City State
NIC

A Budget That Builds $45,000
On A Moderate Salary

(Continued jrom page 4)

with $425. We’ve taken a flying start

and bought a $1,000 bond, which neces-

sitated drawing $675 out of the bank

—

yet you still have close to a $1,000 left.

The next year is even more interesting.

Insurance premiums have been raised

by another $2,000 policy to $120. But
that year you figured on a raise and a
surplus of $1.000—so that after $240
has been subtracted for Building and
Loan—you still have $640 left. We wanted
to bolster the bank account that year and
so we contented ourselves with a $500
bond and $140 into the savings bank. Yet,

the account jumped over $350 that year.

Why? Because you received $55 interest

from you $1,000 bond, put it in the bank
and drew interest on $1,133 all together.

“When you come down to the later

years, this business of interest reinvested to

draw more interest assumes even greater

proportions. Take your 45th year

—

from your $1,000 bond, put it in the bank
In the 46th year, your annual surplus is

$2,000—subtracting $435 for premium on
$25,000 worth of insurance, you have
$1,535 left. You withdraw $1,465 from
the bank and buy $3,000 worth of bonds.

That leaves you with a deposit of ^bout
$850. Yet, at the end of the 46th year,

your bank balance actually is $2290.57.

Why? Because that year you received

$1,320 income on your bond investments
—put it in the bank and let it draw inter-

est along with that $850. Great stuff, I

call it

!

“Remember, the plan has been worked
out on the assumption of a total increase

in salary of $4,250 in 22 years—or close

to $200 annual raise, which I think is

about normal and not impossible to accom-
plish. On the other hand, if you don’t

make the grade on any given year, it’s

up to you to readjust your expense scale

to keep the same ratio as the chart calls

for. In that way you will conform to

your budget and not be tempted to cut
down on investments—or draw too much
on your cash reserve. Then again you
may have the good fortune to rise very
quickly and find yourself with more money
on your hands than you anticipated. If

so, try’ to beat the figures on the chart.

You’ll be thankful for doing so in your
later years. At all odds—the big point is

not so much your ability to check in

actual dollars the theoretical terms of the

budget, as it is to abide by the principle

of the thing—to always reinvest your
accruing interest on bonds and savings

deposits.

“To summarize, Tom—at 28 you’re

worth $1,000—the cash value on $3,000
life policy, running for two years, is neg-

ligible. If anything should happen to

you, you leave an estate of $4,000 behind

you. At 49—you’re worth in cash—$45,-

000—figuring about $5,500 cash value on
your policies. But your estate—should

you be called to your maker—is worth
$65,000—and that would bring Sylvia and
Mary an annual income of close to

$4,000.”

Bob studied the chart for a long time,

shaking his head in amazement. “I can’t

believe it, Bob—can’t believe it's possible

to accumulate so much money. Where’s
the hitch?” (Continued on page 7)

Age Salary

Surplus
Above
Living

Expenses

Accruing Investments Annual Investment Payments Savings @ 4'/4 %
Comp. Quart.

Insurance Bonds
Building
& Loan

Insurance
Premiums

Bond
Purchases

Building
&. Loan

Annual

Oepasit (+)
ir With-

drawal (—

)

Balanci

Including

Bapssit of

Bond Interest

28 *371)0 $750 $3,000 $240. $50.12 $240 +$460 $1523.70*

29 3750 750 5.000 $1,000 501.90 84.69 $100n 210 — 675 948.70

30 4000 1000 7.000 1.50Q 772.08 119.83 50(1 240 4- 140 1299.67

31 4000 750 9.000 2.000 1058.40 155.52 50ft 240 — 125 1307.73

32 4000 750 11.000 2.500 1375.38 193.34 500 240 — 180 1288.21

S3 4250 1000 13.000 3.000 1702.68 228.51 500 210 -f 30 1521.21

34 4250 1000 15.000 4.000 2049.90 268.10 1000 240 — 510 1229.13

35 4250 1000 17,000 4.500 2418.24 306.84 500 240 — 45 1467.31

36 5000 1500 19.000 5.500 2809.08 347.14 1000 240 — 90 1697.92

37 5000 1500 21.000 7.000 3223.68 387.52 1500 240 — 625 1436.31

38 5000 1.500 23.000 8.000 3663.54 430.81 1000 240 — 170 1621.11

39 6000 2000 25.000 10.000 4130.16** 474.32 2000 240 — 715 1406.67

40 6000 2000 11,500 451.69 1500 4- 50 2096.98

41 6000 2000 14.000 449.23 2500 — 950 1859.47

42 6000 2000 16.000 446.64 2000 — 445 2282.76

43 6000 2000 19,000 442.72 3000 —1450 1789.83

44 7000 2000 21,000 438.69 2000 — 445 2497.38

45 7000 2000 24,000 434.43 3000 —1440 2311.94

46 7500 2000 27.000 430.21 3000 —1465 * 2290.57

47 7500 2000 30.000 425.68 3000 —1430 2451.10

48 7500 2000 33.000 420.72 3000 —1425 2786.57

49 8000 2000 36.500 415.57 3500 —1920 2801.65

Summary Insurance
$25,000

Bonds
$36,500

Mary’s
College

Education

Rank
$2801.65

•Includes previous balance of $1000. '-Withdrawn for Mary's education.
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A Budget That Builds

$45,000 On a Mod-
erate Salary

(Continued from page 6)

Bob laughed. “There is none—unless

it be your ability to stick by your guns to

the end. It's the old, old story of “dog
eat dog"—only in this case you get some-
where. Interest from bonds goes into

savings bank to draw more interest to

buy more bonds—and so on as long as you
adhere to the plan you lay down in the

beginning. So many people take the in-

come on their securities and fritter it

away on something that catches their

fancy at the moment. It looks like found
money to them—and they let it go as

easily as it comes. But, if you can make it

a rule to reinvest all interest—you can
swing this thing all right, considering that

everything else runs to normal form.”.
Tom lit a cigarette. “I check with

you,” he replied, “on every point. You
certainly have pulled me through a bad
spot, Bob. I don’t know that I can thank
you enough. But I do hope to kill two
birds with one stone—that is, show my
gratitude to you and do myself and fam-
ily the greatest service I can by saving this

budget and trying my mightiest to live up
to its terms.”

To Help You Get Ahead

THE Booklet listed below will help every
family in laying out a financial plan. They

will be sent on request.

Your Income and Your Life Insurance is

the name of a brief booklet scientifically

answering the question "How much life insur-

ance does a man really need?” Provident
Mutual Life Insurance Company of Phila-

delphia, Pennsylvania, will mail a compli-
mentary copy upon request.

The House Behind the Bonds reminds the
investor of the importance, not only of study-

ing the investment, but of checking up the

banker who offers it. Address: Fidelity Bond
& Mortgage Co., 1188 New York Life Build-
ing, Chicago, III.

How to Get the Things You Want tells

how you can use insurance as an active part

of your program for getting ahead finan-

cially. Phoenix Mutual Life Insurance Com-
pany, 328 Elm Street, Hartford, Conn., will

send you this booklet on request.

Enjoy Money shows how the regular invest-

ment of comparatively small sums under the
Investors Syndicate plan, with annual com-
pounding of 5 14% interest, builds a per-

manent income producing estate, a financial

reserve for a business, or a fund for university

education or foreign travel. Write for this

booklet to Investors Syndicate, Investors

Syndicate Building, Minneapolis, Minnesota.
How to Retire in Fifteen Years is the story

of a safe, sure and definite method of estab-

lishing an estate and building an independent
income which will support you the rest of
your life on the basis of your present living

budget. Write for the booklet to Cochran &
McCluer Company, 46 North Dearborn St.,

Chicago, III.

See How Easy It Is tells how it is possible
to start off with a definite plan for creating an
immediate estate leading to future financial

security. Get your copy of this booklet by
writing to Postal Life Insurance Company, 51

1

Fifth Avenue, New York City.

Take your choice

LIQUID, HARD or WATERPROOF

and all LePage’s
LePage's Liquid Glue is handiest to use. ITiljP

Always ready for immediate use. No bother
jj|

||j|tl

of preparation. Easy to work with because
it sets slowly enough to give you plenty of
time to adjust your joints. Makes lasting

joints of tremendous strength.

LePage’s Waterproof Glue—for all joints

• that must stand up, impervious to moisture
indoors or outdoors.
Any cabinet-maker will tell you the quality

of finished work depends upon the strength
and permanency of its joints. LePage’s
makes all joints stronger even though you
also use nails or screws. Each batch is

tested to 3000 lb. shearing strain per sq. in.

L
EPAGES A|g

MECHANICS*™ MANUFACII7

ALWAYS READY FOR USE

LePage’s Tested Hard Glue—
for those who prefer a hard
glue and for joints that seem
to require it. Tested for uni-
formity. No experimenting
with each new lot to see how
much water to add or how
long to cook.

50 IN THE UNITED STATES ARSENALS .THE U.S.N®

TUS.NATIONAL MUSEUM.AND BY THOUSANDS#!
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I

ENCYCLOPAEDIA
firResearch Bureau for Special Infbrmatioi

The dream of television is being realized! Daily television programs are

NOW being broadcast ! Receiving sets are now on the market which per-

mit you to see as well as hear! General public use is predicted within
three years! And this is but one of the miracles of modern science that

are transforming our lives. No ordinary reference work can give you all

the world’s information in this age of amazing progress. NELSON’S does
meet your needs because it is bound in the Loose-Leaf plan

—

therefore—

NELSON’S Keeps Pace

With Modern SCIENCE
The Encyclopaedia
for a Life Time

NELSON’S covers every field of
Jcnotvledge from the dawn of the

world to the present day. The New
Yorlc Times says:—“By a novel bind-

ing device Nelson’s Encyclopaedia
solves problems of perpetual fresh-

ness. A book that never grows old,

that will give answers years after

its publication to the most modern
queries.”

New Pages

Every Six Months
Every six months new pages (250 or

more) arc sent to every subscriber

to take the place of out-of-date ones

which may be replaced quickly and
easily through the simplicity of

NELSON'S patented loose-leaf de-

vice.

The Neiv Complete Index Volume
presenting about 200,000 references

makes immediately available every

item relating to any subject, no mat-

ter how remote.

When a Lindbergh or a Zeppelin flies

the Atlantic
;
a great flood sweeps the

Mississippi Valley; a new treaty for

world peace is made—when Medicine
triumphs over previously incurable dis-

ease
;
or electrical energy performs new

miracles—as oil heating for homes is

perfected—always the FIRST perma-

nent work of reference to fully record

it in its proper alphabetical order is

NELSON’S Perpetual Loose-Leaf En-
cyclopaedia.

The information which is obsolete is worse
than none at all. You do not use a City Di-
rectory that is two years old. Why use an
Encyclopaedia that is five or ten years old?

The Great AMERICAN Encyclopaedia
More than 1200of the greatest scientists, educators,

experts and writers in all parts of the globe, who
are authorities or actual eye-witnesses of the sub-

jects upon which they write, are constantly
engaged in keeping Nelson’s Perpetual Loose-Leaf
Encyclopaedia fresh and new. They are un
der the direction of such authorities as

John H. Finley, LL.D., Former Com
missioner of Education and Presi-

dent of the University of the

State of New York; Sir Robert
Falconer K.G.M.G., D. Litt.,

LL.D., President of the Univer-
sity of Toronto, Canada; and
Sir John Henry Newbolt, LL.D.,
Litt., Edinburgh, Scotland.

WREE
A 25- Libraty of the

World’s GreatestGassics

FREE Educational Reading Courses
A Reader’s guide to Nelson’s Loose-Leaf Encyclopaedia,
including thirty-three courses on as many subjects—from
Aeronautics to Zoology—is furnished without cost to all

subscribers. These courses are declared by educational
authorities to be equal to a college course in each of
these departments.

FREE Research Library Service Bureau
FOR SCIENTIFIC REPORTS AND SPECIAL IN-
FORMATION AND CORRESPONDENCE. Every
purchaser of Nelson’s is entitled to free membership in

this Bureau. If at any time you are in doubt on any
subject, old or new, write to this Bureau with the posi

^
tive assurance that you will promptly receive the

latest obtainable and most dependable information.

These are imported volumes. Bound in soft flex-
ible full real leather.

r To introduce these luxurious volumes in the United States, a lim-

ited number of sets will be distributed Free to early subscribers.

^Readers of Popular Science Monthly who act quickly, can secure,

with Nelson's Loose-Leaf Encyclopaedia, a beautiful fifteen-volume

shelf of the world’s greatest masterpieces, selected by Dr. John II.

/Finley, Former Commissioner of Education, and President of the Uni-
versity of the State of New York. Use the coupon below NOW for full in-

formation about this present special ofler to Popular Science readers.

/ This coupon for ADULTS ONLY
/ THOMAS NELSON & SONS,

. 381 Fourth Avenue, New York, N. Y.
# Please send me your portfolio of sample pages, beautifully illus-
'

trated; and full information how, by easy monthly payments, I can
/ own Nelson’s Perpetual Loose-Leaf Encyclopaedia, and obtain without

/ additional cost the $25.00 Library of the World’s Great Classics; with
i FREE membership in Nelson’s Research Library Service Bureau for
/ Special Information, and Nelson’s Reader’s Guide FREE. This must
/ incur no obligation whatever on my part. P. S. M. 11-30

/ Name
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Into THIS one brilliant book of 280 pages have

been condensed the outstanding facts that scientists have

discovered since Aristotle, the father of science, dissected

a frog to see what made its heart beat.

How often have you wanted to know about the won-

derful discoveries in science that have so changed the

world we live in . . . the secret of radium . . . the romance

of the atom . . . the origin of the earth!

Or you may have wanted to know why glass is trans-

parent . . . how fireflies produce light . . . why the grass

is green ... if radio waves move in a straight line ?

All of these questions, and hundreds of others, have

now been answered, for the first time, in one book

—

The Pocket Guide to Science.

All that you probably will ever want to know about

science is told in this one book that will fit in your pocket

or grace a library table. The curiosity-satisfying facts

about the world we live in are made instantly available

to you in simple question-and'answer form in THE
Pocket Guide to Science.

Tfour Name in Gold
on this Wonderful Book

in engineering, in health, in electricity, in

medicine, and in every branch of science.

And there are also, in every issue, a hun-
dred or more articles describing the impor-
tant new inventions in every branch of

You are assured of the accuracy of the
answers in The Pocket Guide to Science
because it has been edited by Dr. F„ E. Free,
the distinguished author of “The Story of
Man and His World.” Dr. Free has a re-
markable genius for condensing the known
facts about scientific questions into vivid,
easily remembered paragraphs.

SPECIAL OFFER
The Pocket Guide to Science is

not for sale. It is offered to you without
one penny extra cost, with a 14 months’
subscription to POPULAR SCIENCE
Monthly.

In The Pocket Guide to Science you
get full information of all that the scientists
have discovered up to the summer of 1924.

Popular Science Monthly “carries on”
whereTHE PocketGuideto Science leaves
off. The Pocket Glide gives you all the
information up to right now— Popular
Science Monthly will give you all the im-
portant, interesting and new discoveries of
science for the next 14 months.

In every issue of Popular Science
Monthly are a dozen or more important arti-

cles that explain and picture the most fascinat-
ing and significant new developments, dis-

coveries, and undertakings in exploration.

Popular Science Monthly, 38 i Fourth Ave., New York

A Few of the Hundreds of

Questions Answered in the

Pocket Guide to Science
Why docs static interfere with radio messages?
What gland makes people grow tall or keeps

them short?
Why do we grow old?
What is the safest stimulant?
What is the function of the liver?

Why are tears salt?
Can energy be destroyed?
Why can’t you skate on glass if it is smoother

than ice?

How do self-winding clocks work?
Why does an iron ship float?

Can we see atoms with a microscope?
What are electrons?

Is electricity a form of matter?
What is a crystal?
How large is the universe?
Why do the stars twinkle?
How do we know what the stars are made of?
Is the inside of the earth molten?
What is an electric spark?
What makes the noise of thunder?

mechanical activity—page after page filled

with photographs and descriptions that show
you how you can save money in the shop,

around your car, in your store, office and home.

But all this is only part of the contents of

one issue of the amazing Popular Science
Monthly. It takes over 300 articles and
pictures every month to tell the readers of

Popular Science Monthly all that has
happened in the scientific, radio, mechanical,
and automotive fields.

Your Name in Gold
We will stamp your name in 22-carat gold

on the cover of The Pocket Guide to
Science at no extra cost to you if you use the
coupon below immediately.
You are offered a 14 months’ subscription

to Popular Science Monthly (regular price
if bought by the month would be $3.50) with
The Pocket Guide to Science—all for

£2.95, plus the few cents’ postage. If you are

already a subscriber to Popular Science
Monthly we will be glad to extend your sub-

scription 14 months if you accept this offer.

In using the coupon please PRINT your name

Send
No
Money

Send no money, just the coupon. If within
10 days after you receive the book and
magazine you decide that you are not satis-

fied in every particular you may return
them and your entire payment will be re-

funded promptly and without question.
Could any offer be fairer ?

POPULAR SCIENCE MONTHLY
>381 Fourth Avenue, New York

I accept your offer of The Pocket Guide to Science and a 14

months’ subscription to Popular Science Monthly. I will pay
the postman $2.95, plus the few cents’ postage when he delivers the

Pocket Guide and the first issue of Popular Science Monthly.
If the book and magazine are not fully satisfactory to me I will

return them within 10 days and you are to promptly refund my
full payment. Please stamp my name in gold.

ftante — —

Address —
City State.

11-30
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The. CROYHrY
MEWl Qyn/tayn/umsfi^i

Series.
SCREEN GRID
POWER SPEAKER

NEUTRODYNE
A C. ELECTRIC

"The. IVEW Okidch/

of tubes. The price is

amazingly low for tlic

qualityantiperformance

A marvelously beau-
tiful cabinet, 25% in-

ches high, suitable for

use as an end, bedside

or occasional table.

Contains the same re-

ceiving set and power
speaker as The
MATE and employs
same number and type

'oure
~iott/ia

CRX>^LEY

0

Electric

Phonograph

and

Radio

Combination

A truly versatile instrument that provides
complete entertainment for any occasion ill

the modern home. iSoft, crooning music from
the air as a background for conversation . . »
then some one says, ttJLct’s dancclu Instantly
the radio receiver is switched to the electric
phonograph and the latest dance hits. TheCROSLEY ARBITER, livens up your
parties .... makes your home the center of
social attraction for the youngsters and their
elders. A cabinet of superlative beauty, a su-
per-selective and sensitive radio receiving

-
Ct* * Powcr speaker ol utmost tone flexibil-

ity* Screen Grid tubes, Neutrodync circuit,
A. C. electric, electric phonograph . . . . ,
all these are yours in the L
new CR°SLEY ARBI. S I
J.rJx lor only I tubes

Also available with induction type

self-starting motor at $147.50

Painted especially for Crosley Radio by A. C. Pearce

BEAUTY • • • golden autumn and Nature in a
new party dress, foot-free in tlie meadows and
ilie wooded places. “Tlie most beautiful time
of tile year, poets and idealists venture to say.

Perliaps tliey sense tlie living moods of tlie sea-

sons . • • tlie buoyant voices of Spring . . . tbe
chattering comic opera notes of summer . . •

Autumn’s medley of patlios in a minor key.
For tlie world, at best, is a vast radio in itself

. . . alive, vibrant, many-sided.

RADIO ... to encompass tins in a cabinet of
beautiful carving ... to enslinne in a miracle
of mechanism tlie voice of tlie universe, acces-

sible to finger tips at a moment’s notice ... to
follow tbe seasons through, day in and night
out, reflecting their infinite beauty and their

gayer moods, requires genius of the highest or-
der. The culmination of tins genius is to be
found in tbe new Crosley radio receiving sets

. . . opening a new vista in radio cabinet design
and construction . . . fair to tbe eye, physically,
and obedient to tlie individual demands of tbe
human ear in tlieir amazing ability “to get any-
thmg on tlie air,” note for note, heartbeat for
heartbeat, with the original as it enters the mi-
crophone • • . thus is brought you a new day in

radio reception by Crosley.

THE CROSLEY RADIO CORPORATION
Powel Crosley, Jr., Pres. Home of "the Ration's Station"—WLW

CINCINNATI

Also manufacturers of CROSLEY Battery Radio Receiving Sets, tlie

CROSLEY ROAMIO Automobile Radio Receiving Set^
and the famous AMRAD RADIO

Ttfaje, QMxife,
A delightfully de-
signed and execut-
ed cabinet that har-
monizes with any
surroundings in the
home. It contains

an entirely new re-

ceiving set and
power speaker. Em-
ploys three type
-14 iScrcen Grid
tubes, one type -45,
and one type -80. The unusual value of
The MATE at the ex- I

ccptionally low price is % 1 vlv
self-evident T # inter

IV

SCREEN GRID • NEUTRODYNE
POWER SPEAKER A. C. ELECTRIC

~71^Jjbf4*ex£cry*

A particularly
beautiful cabinet
containing a re-

ceiving set em-
ploying tlircc

Screen Grid
tubes type -24,
one type -2 7, two
type -45, and one
type -80 . Positive

V ^ automatic volume
control, local-

distance switch and dynamic-power
speaker are features of i

this set. Astonishing- (Ifl B
ly low in price .... IB « iu»t»

Available for D. C. at same price

The CROSLEY ARBITER Elec-
tric Phonograph and Radio com-

bination i.v a member of The
CROSLEY NEW
Leadership Series

An exquisite table, man-
tel or clock type self-

contained receiving set,

with power speaker,
only 15%' high, 15%'
wide, and 9%" deep, so
small in size and light

in weight that it is easily moved from
place to place. Contains the same type
receiving set as The PAL and The
MATE. Employs three Screen Grid
tubes. Nothing
equalled it at so low a

© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8.

Copyrighted material



12 POPULAR SCIENCE MONTHLY November, 1930

How to Keep Your House Warm

M,
A stone wall sixteen inches thick will not
stop the heat loss as effectively as just one
inch or less of a good insulating material.

INSULATION STONE WALL

. UCH is heard these days about
‘ insulated houses,” but many people who
1 uy or build what they think is an insu-

lated house are not getting insulation

and cannot expect the warmth and econ-

omy that go with this worth while fea-

ture of modern house construction.

Since insulation is one of the few mod-
em conveniences that is permanent, has

no upkeep cost, and pays actual dividends

in fuel-saving, it deserves some thought

and investigation on the part of the pros-

pective home owner. A house that is not

insulated, no matter how substantially

built, will allow' heat to leak through at a

great rate compared to the house that is

insulated. In these days of expensive

fuel, no one wants to heat a good part of

outdoors along w'ith his home.
Heat readily flows through all the com-

monly used building materials, such as

stone, concrete, tile, brick, stucco, slate,

lumber, etc., in the thickness ordinarily

used. If such materials were used in

greater thickness, the heat flow would be

proportionately lower, but considerations

of expense, space, and weight prohibit the

use of extreme thickness in construction,

particularly when a scant lining of good
insulating material lessens heat loss to an

equal extent.

Authorities are agreed that from one

half fo one inch of any of the several good

insulating materials on the market in sheet

or quilt form is about equal to an eight-

inch outside wall frame or fifteen-inch

masonry. The reason for this is that the

good commercial insulating materials con-

sist of a mass of millions of tiny dead air

cells which slow up heat passage, while

regular building materials are compara-
tively solid in construction and contain

few of these air cells.

In this connection, it is an interesting

fact that W'ood is more effective in slow-

ing up heat flow than any other of the

ordinary building materials, due to the

fact that it has more air cells than most.
That is, among uninsulated houses, a

frame house, w'ith siding, paper sheathing,

lath, and plaster, will be cooler in summer
and warmer in winter than one of brick.

Insulation would vastly improve either,

how'ever.

INSULATION NOT NEW
While it is only in the last fifteen years

or so that the word “insulation” has been
mentioned in connection with house con-

struction, crude attempts to supply insu-

lation to dwellings are older than writ-

ten history. Man, not being endowed with
self-insulation like animals and birds with
their fur and feathers (full of the tiny

air cells that stop heat passage), from ear-

liest days has faced the problem of con-

structing a shelter that would keep hin

comfortable. His first achievement in this

line, the cave, together with later shelters

in the form of tents made of animal skins

and huts constructed of mud. were all

early applications of the age-old principle

of heat insulation.

More recently, our great-grandfathers

achieved a certain degree of insulation

By F. G. PRYOR
Secretary, Popular Science Institute

with their walls of stone some sixteen

inches thick. Likewise it has been known
for centuries that straw is warm, and
thatched roofs are still in use in parts of

Europe. Pioneer New Englanders took
advantage of the insulating properties of

this material in filling the hollow walls of
their log cabins with grass and straw bound
together with mud; while today, through-
out the great wheat plains of the western
part of our country, the straw shed as a
shelter for stock is a familiar sight.

WHAT INSULATION DOES

Today, in using one of the standard
commercial insulating materials in recom-

mended thickness in

the roof and walls of a

house, it is possible to

bring down fuel costs

about one third, permit
the use of a consider-

ably smaller heating

system, afford uniform
room temperature with
elimination of drafts,

and keep upstairs rooms
ten to fifteen degrees

cooler than outside

temperature in sum-
mer.

All this is possible with a really insu-

lated house, but the important thing is to

make sure that one is getting insulation
in the full sense of the word and not to
believe that because the house construc-
tion includes an air space, building paper,

or back plaster, that it is insulated. Some
contractors and builders who are not up
on modern methods will put an air space
and a couple of thicknesses of building

paper in a house and honestly believe they
are turning out an insulated dwelling.

Building paper has a definite place in

good house construction, but it cannot do
the work of a regular insulating material,

one half inch of many of the insulators on
the' market being as effective in stopping
heat leakage as ninety-five layers of build-

ing paper. What building paper does is to

cut down air leakage, while an insulator

cuts down heat leakage. Back plaster is

another material that used to be consid-

ered a good insulator, but the way in

which this really served was as a wind
stopper. Everyone knows that wearing a
“wind breaker” will only give half pro-

tection and something woolen—wool with

its many air cells being an insulator—must
be worn underneath to keep the heat of

the body from leaking through and leav-

ing one cold.

Full information on house insulation

will be found in a twenty-four-page book-

let prepared by the engineers of Popular
Science Institute entitled “Insulation

in Building Construction.” Send twenty-

five cents to Popular Science Institute,

381 Fourth Ave., New York.
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Rid your home
of these discomforts—Now
Why let winter chill your home and levy "fuel bill tribute” on the family budget?

Building new or modernizing now. Masonite Structural Insulation in roof and walls

will make your home quiet, snug and warm; will cut your fuel bill substantially, and
will protect you from spring’s dampness and summer’s heat.

Masonite homes cost very little more than those of ordinary construction, for the

big sturdy boards both build and insulate. Masonite replaces other materials, is

moderate in price, and gives homes such added sale, rental and loan values that

Masonite itselfbecomes a real, dividend-paying investment.

For plastered surfaces that are permanently beautiful, and highly resistant to

cracking, there is nothing like Masonite Insulating Lath. Its smooth, even surface pre-

vents the formation of dust streaks on ceilings. Its tough wood fibres hold plaster

with a bond of 1,000 pounds or more per square foot. Its millions of dead air cells

guard each room from temperature extremes and deaden sound.

Home mechanics use Masonite for partitioning off extra rooms in cellar or attic.

Your lumber dealer can supply you with it; carpenters can quickly apply it in either

new buildings or old. Masonite booklet, detailing its uses, is sent Free to anyone inter-

ested in building or remodeling. Your copy will be mailed on receipt ofthe coupon.

MASONITE CORPORATION, 111 W. Washington St., Chicago, Illinois

I

i

Masonite
STRUCTURAL INSULATION • INSULATING LATH

PRES DWO O D • QUART RB OA RD

Masonite Presdwood— grainless wood which
takes anyfinish

Sendfor
FREE Booklet

Here is a remarkable material which takes any finish so beautifully that

even experts often mistake a cabinet of Masonite Presdwood for one of

natural wood. This grainless wood is used in the home and the factory

for its beauty, its workability, and its hard, smooth surface. It does not

crack or splinter, is highly resistive to moisture, and never warps when
properly handled. Send for the Presdwood booklet. A check mark on

coupon brings your copy FREE.

Mail the attached coupon
today. It will bring you
the interesting Masonite
booklet every home
owner or prospective
home owner should have.

Masonite Corporation, Dept. D-ll ® ,930 ' M - c

111 W. Washington St., Chicago, 111.

Please send me, free, the story of Masonite.

Name
Street —

.

City State
If interested in Masonite Presdwood, check here.
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Ik the September issue of Popular

Science Monthly, a Bostonian says your

magazine should be barred from the mails

because of your articles describing the condi-

tions of the United States Patent Office. I

think that Bostonian

owes your magazine an
apology. If he thinks

he is being patriotic by
defending the Patent

Office, he is all wrong.
If no one criticises the

conditions prevailing

therein, how can we
ever expect an improve-
ment? He who dares

to tell the truth is likely

to be called crazy and unpatriotic, but if

the Editor of Popular Science Monthly
remedies the evils in the Patent Office, he

will have done something for the people of

this country for which he deserves credit.

If your Boston reader thinks your fine maga-
zine should be barred from the mails, I think

he should be barred from ever again getting

a copy of Popular Science Monthly.—A.

E. A., Stromsburg, Neb.

Doubts Enslow
And Has a Reason

I don’t see why an airplane motor should

come to a standstill when the load is removed
from it, as Randy Enslow says. As nearly

all modern planes are equipped with gasoline

pumps, a motor ought to keep functioning

when the load is removed. This pump is

supposed to furnish the motor with gas as

long as the motor keeps running. Even if

the plane is not so equipped, the motor ought

to keep on making enough revolutions to

start its work all over again when the car-

buretor gets full the second time, unless the

pilot cuts the gas down and turns the switch

off. Keep publishing articles on aviation. I

can hardly wait for the next issue of your
magazine.—R. L. M., Bruni, Texas.

Fire 150 Yeats Old
Still Going Strong

In a recent issue of Popular Science
Monthly, you mention “Long Burning Fires

Hold Endurance Record.” Here is a fire that

makes those of which
you wrote appear as of

only yesterday: Two
years ago, when making
a trip down the Mac-
kenzie River to the

Arctic, we passed, near

Fort Norman, a seam
of coal that had been
burning continuously

since, and perhaps prior

to, 1778, when Mac-
kenzie discovered the river that bears his

name, and which he mentions in his journal.

This, as you will observe, covers a period of

more than ISO years. Unfortunately there

is no hope of its immediate extinction.—J.

D. H., Wellington, Ontario.

who wuo FIRE

Thunder Mystery

From Cape Cod
An article in Popular Science Monthly,

on “Lake Thunder Mystery,” gave me an

explanation of something that has bothered

me for many years. I have heard this noise

many times on the Bay shore at Province-

town, Mass., where I live. No one was
ever able to account for the distant noise

which sounded to me like explosions of gas.

Long ago I gave up trying to explain the

mystery and thought that it occurred no-

where else.—J. R. S., Provincetown, Mass.

Something New About
Ultra-Violet Rays
Under the heading “Electric eye guards

against sunburn,” you say, “it showed how
ordinary window glass shuts out ultra-violet

rays.” This adds to two popular miscon-

ceptions; first, that there is ultra-violet light

in sunlight; secondly, that glass is opaque to

ultra-violet light. Without going into experi-

mental detail I would sum up the situation

as follows: Only on exceptional days is there

ultra-violet light in sunlight. On a few of

these days there is ultra-violet radiation of

wave lengths so short

that it is absorbed by
ordinary window glass.

The best of the com-
mercial ultra-violet trans-

mitting glasses transmit

this additional radiation.

Any glass in household
use is soon covered with

a thin film of dirt that

is opaque to ultra-violet

radiation. This film is

not removed by ordinary washing. Thus any
type of window glass soon becomes opaque
to ultra-violet radiation. It would take the

best part of a week to make satisfactory

measurements to prove all this and there is

not much readily accessible literature on
the subject.—R. B., Department of Chem-
istry, Yale University.

Send the Answers

With Your Puzzles

It will assist us greatly if readers who
contribute puzzles to this department will

let us have the solutions at the same time.

This will facilitate the checking of solutions

submitted by other readers and will insure

the publication of the correct answer in a

later issue of the magazine.—The Editor.

Here's a Poser

for A. V’s Bone Remedy
I WISH A. V., of New York City, would

please tell me how people who have had
their bones softened and stretched could, at

the same time, have their muscles and tendons
stretched so that they would fit the new
sized bones and result in no injury to the

tissues. Also what would the people do who
had their bones pressed together to make
them shorter? Would they tie knots in their

muscles? Surely, A. V., you cannot expect

Popular Science Monthly to see any bless-

ing in your idea. How did you ever originate

it, A. V.?—H. McK., Lowell, Mass.

Inventing Keeps Him
On the Jump
As an amateur inventor I have constructed

a simple sun-heater that, on hot summer
days, heats water
steaming hot without
the use of mirrors or

lenses. Also I have re-

duced the weight and
pressure on a phono-
graph needle so that it

plays two and one-half
records instead of only
the one it was built for.

I can lie in bed and turn
on and off an electric

light in the ceiling of the room and lower
or raise a shade to see how the weather is.

I am at present experimenting with a new
kind of electric switch.—H. N., Lodi, N. J.

Horse Sense, Not
Algebra, Needed Here

Here’s a little problem to test your wits,
and there really is just one answer to it.

You better forget your algebra and use your
horse sense on this one: A man rowed up-
stream one mile and threw out a bottle.
Then he continued rowing upstream for ten
minutes longer. He then rowed downstream
until he caught up with the bottle and
found that he wTas back at his starting point.

How fast was the stream flowing?—T. R.
W., Pittsburgh, Pa.

Pins His Faith

to Future Airplanes

In so fine a magazine as Popular Science
Monthly, it certainly is a shame to read
letters knocking aviation. H. H., of Illinois,

my own state, says that airplanes will never
be used as a safe

means of transporta-

tion. For instance, he
says that if the plane’s

motor doesn’t main-
tain flying speed, the
plane will crash. Now
seven times out of

ten, the plane won’t
crash, but will glide

safely to earth. Also,

the airplane engine is

now so vastily improved that few accidents

caused by power failure occur. Letters like

H. H.’s, coming in the face of record-break-

ing endurance flights, may hurt aviation

with the public and I know Popular Science
Monthly is with me in desiring to promote
aviation. Another writer objected to aviation
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Boys!!! $£0,000
to be distributed in o6zj- AWARDS

Four University Scholarships ... 96 Trips to Detroit • • and
$16,000 in Gold . . . Therefore

Be Sure You Enroll in the

FISHER BODY CRAFTSMAN S GUILD
It may mean a college education . . .

a distinguished career ... a lifelong success for you

Opportunity beckons to every boy
in the United States who enrolls

in the Fisher Body Craftsman’s
Guild.

Established to honor and advance
the art of fine craftsmanship, the

Fisher Body Craftsman’s Guild

has decided on a series of valuable

aw'ards for those boys in its mem-
bership who exhibit surpassing

skill in handicraft.

Four University Scholarships, of

four years each, and each valued

at 85,000, 96 state awards, and
many general awards are included

in the grand totalofawards valued

at 850,000.

Distinguished teachers, famous
engineers, great editors and in-

dustrial leaders unite in saying

this is the greatest opportunity

ever offered to hoys in the United

States.

A COACH MODELING CONTEST
TO DETERMINE WINNERS

The test of craftsmanship w'ill be

a friendly rivalry in coach
modeling.

Each member of the Guild will be
supplied with complete working
drawings for the modeling of

miniature Napoleonic coaches.

A jury of able, learned and im-

AWARDS
valued at 0,000

The following awards will be
made to winning Guild
members.

GRAND NATIONAL AWARDS
4 University Scholarships

GRAND STATE AWARDS
96.... Trips to Detroit and $50

in Gold

96 (Second Awards) $50 in Gold

GENERAL STATE AWARDS
96 Woodcraft—$10— 1st award
96 Woodcraft—$ 5—2nd award
96 Metalcraft—$10— 1st award
96 Metalcraft—$ 5—2nd award
96 Trimcraft—$10— 1st award
96 Trimcraft— $ 5—2nd award
96 Paintcraft—$10— 1st award
96 Paintcraft—$ 5—2nd award

Half of the above awards go to

the Junior Group (ages 12 to 15

indusive)and half to the Senior

Group (ages 16 to 19 inclusive).

Every enrollctl member who submits
a completed coach to the Cuiltl Head-
quarters will be awarded a Diploma

for Craftsmanship.

partial educators, with National

Scout Commissioner Daniel C.

Beard as Honorary President of

the Guild, will pass on the
models submitted, and present

the awards.

Every boy in the United States

between the ages of 12 to 19 in-

clusive, is welcomed into the

Guild and the Coach Modeling

Competition. There are no
entrance fees or dues.

ENROLL NOW AT ANY
GENERAL MOTORS DEALER’S

You have only to go to any
General Motors Dealer in your

community, and say you want to

join the Fisher Body Craftsman’s

Guild.

Dealers in Cadillac-La Salle,

Buick, Oldsmobile - Viking,
Oakland-Pontiac, and Chevrolet

cars are all General Motors
Dealers. There is one in your

community.

The General Motors Dealer will

welcome you, give you complete
information about the Guild, and
enroll you.

When your enrollment is regis-

tered by the Guild, you will

receive your pin, the official em-
blem of the Fisher Body Crufls-

man’s Guild, your certificate of

membership, and full details of

the Coach Modeling Competition,
with complete working drawings
of the model you are to reproduce.

Membership in the Guild is still

open but you will act wisely ifyou
act (juickly—which is to say SEE A
GENERAL MOTORS DEALER TODAY!

FISHER BODY CRAFTSMAN’S GUILD
Sponsored by FISHER BODY CORPORATION, DETROIT Division of General Motors
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articles in your magazine on the ground that

it isn’t a science. Whether this is true or not,

your articles on flying constitute one of the
main reasons for my partiality for your
magazine. But I' like everything else in it

and I hope you do not listen to the knockers
who want you to take out the things they
don’t like.—H. B., Chicago, 111.

Altogether, Now:
What's the Answer?
What is the principle governing the move-

ment of liquids and gases moving through a
pipe under constant pressure? For instance:

Water flowing through
a twelve-inch pipe is

held under constant

pressure by a two-inch
outlet. Ignoring side

friction, would the ve-

locity of the water be
the same at all points

of a cross section of

the pipe? Would ’the

movement of the water
be uniform, as a solid,

or would the velocity vary at different points

in the cross section? Under similar circum-

stances of constant pressure, would gas move
with uniform velocity at all points in a cross

section ? I wish some reader of this depart-

ment would give me the information I have
asked for.—C. W. W., Kingston, Pa.

Parachute Jumping
Has Him Bothered

I have been reading five different maga-
zines, including Popular Science Monthly,
during the last five years, but I could never
find as many up-to-date articles in any other

magazine as I do in Popular Science. This

is especially true on aviation. There is one
thing about which I don’t agree with you,
however. You say that a parachute jumper
cannot fall faster than 118 miles an hour.

I think that is wrong, if what I once learned

is true. I think that it all depends on the

weight of the pilot, weather conditions, up
or down currents, and the size of the para-
chute.—S. M. M., Ignace, Ontario.

Why Don't Doctors

Grab New Methods?
It seems to me that the latest discoveries

in medical science and treatment, mention of

which you so often make, should be more
generally used by doc-
tors. At least, up here,

there seems to be wide
use still made of old

methods though new
and better ones have
been discovered and
their value proved. I

do not see how you can
improve your maga-
zine, and why those
who do not care for

certain departments voice their disapproval,

I do not understand. That seems to me to

be at least selfish. How could you confine

yourself to one line only, when science covers

everything?—E. S. D., Middletown, N. Y.

Just the Truth
and No Shielding

I read with interest your articles about
the Patent Office being a national disgrace.

I have also just been reading the comments
in “Our Readers Say” page. When reading

your articles, my own experience made me
think that you purposely had put everything

mildly in order to shield the Government
from being accused of gross misconduct (for

which I did not blame you). However, if

POPULAR SCIENCE MONTHLY

your correspondent, I. U. T., Boston, Mass.,
who calls your magazine a valueless monthly,
will look up the patent office records of Serial

No. 23,589 and Serial No. 203,141, he will

think differently if he is an honest man. In
justice to the Patent Office, though, I want
to say that I do not blame that office alto-

gether in my case.—J. K., San Luis Obispo,
Calif.

Only a Bird

in a Gilded Cage
Tonicht, while reading through the “Our

Readers Say” columns, I was reminded of a
problem I have spent a good deal of time
trying to solve, but so far have not arrived
at any very definite conclusion. Perhaps some
of your readers could help me out. A bird

sits on his perch in a wire cage. The cage is

then weighed. Later, when the bird is flying

around inside the cage, it is weighed again.

Would the results be
the same ? Now take an
inclosed cage

;
under

the two above condi-
tions would there be
any change i n the

weights? It seems to

me that “no” is the
answer to both those
questions, but I have
had so many people try

to convince me I’m
wrong, that I confess I’m not sure which is

right.—Miss N. O., Piedmont, Calif.

W. W. H. Gets a Jolt

From Palestine

My contemporary and fellow reader of

Popular Science Monthly, W. W. H., of
New York City, is, I fear, the type of man
who blindly and naively believes that “science

will find a way.” This blind faith in science

to look after the future is indefensible. That
is not a new type by any means. Allow me
to recall to you such statements as, for

instance, “The great forests in the West are
inexhaustible—superabundant for all fore-

seeable time.” W. W. H., in his letter pub-
lished in this magazine, states that “in a very
few years the only place coal will be used
will be in the public museum, to show the
coming generation what was once used for

fuel.” And, I might add, in the next case in

that museum will be an oil burning heating
unit to show the people of that age what a
disgracefully inefficient, wasteful and selfish

method their forefathers of the twentieth
century employed to use their oil.—R. S. L.,

Haifa, Palestine.

Can't Get Enough
Articles on Aviation

Your articles on aviation and the Model
Garage are sure fine. Please give us more
dope on aviation. As this method of travel

is now taking its place among other modes
of transportation, I think we need much on
the subject to educate us in this line as it

grows up.—T. D., Richmond, Ind.

Let the Turkey

Exterminate Locust
You might suggest to these eastern gentle-

men who are out to destroy the locust, the
adoption of a few of our sacred American
birds, the bronze turkey, whose favorite diet

is a quart of grasshoppers every twenty-four
hours. Semiarid climates are ideal for tur-

key propagation. The turkeys would eat the

locust and the natives eat the turkey, unless

they preferred to add them to their list of

objects of worship, the sacred cow, etc. How-
ever, in this country we do not worship the
turkey, but incofporate him as part of our
system at least twice each year. Your articles

November, 1930

on our National Antique Shop (The Patent
Office) were very timely, as I cannot recall

any improvement in methods since its organ-
ization.—W. G. B., Haynesville, La.

Luggage Problem
Solved by Algebra
In the September issue of Popular

Science Monthly, H. O. H., of North Tona-
wanda, N. Y., asks for
the solution of a prob-
lem in which luggage
is divided between A,
B, and C. I have solved
it and submit my
answers as follows: A’s

luggage weighs eighteen
and one third pounds;
B’s fifty pounds and
C’s sixteen and two
thirds pounds. For H.
0. H.’s benefit, I will

say that I solved the problem algebraically.

—

J. R., Georgiaville, R. I.

State Museum
Wants Our Models

I have been much interested in your
articles and models of the old-time stage-
coach and covered wagon. We should like

to obtain such models for our State Museum
here.—L. R. H., Denver, Colo.

Worse Than Mystic;

It Sounds Fakey
Reading your excellent article on Mont-

gomery, the pioneer aviator, in October
Popular Science Monthly, reminded me of
something I want to ask you and your
readers: In the books somewhere, I once
read that hundreds of years ago a Chinaman
flew with movable wings, patterned after
those of a bird and worked by his arms and
legs. Is there any truth to this? Do reput-
able Chinese historians make any such claim ?

And where can I get an authoritative answer ?

Will some of your readers help me get the
truth ? Do you suppose this is just another
mystic tale out of the Orient?—C. P. L.,

Austin, Minn.

Enters Request for

Construction Articles

I have used several of your blueprints,
especially those for ship models, and con-
sider them equal to the three and four dollar
prints supplied by others. Have been a
subscriber for some time and prior to sub-
scribing I purchased your magazine for years.
My file is indexed and is useful to myself
and friends who also have workshops. I

hope to see more ship model construction
articles in your magazine, as there seems to
be so few people who care for building fur-
niture. Why not give us a few articles on
model railway construction?— L. E. R.,
Algiers, La.

Try and Drill Your
Way Through This One
Here’s one to keep your readers busy:

A two-inch hole i s

drilled perpendicular to
the axis of a two-inch
cylindrical rod. How
much material is re-

moved if the axis of the
hole passes through the

center of the rod ? . . .

I certainly enjoy your
magazine. It is not too
technical to be readily

understood, and yet it

is not too simple.—J. E. N., Durango, Colo.
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Instant death to germs of disease!

Think of it! — a noil-

poisonous mouth wash
absolutely harmless,
pleasant to taste, healing
to tissue; yet ivilli power
to destroy germs by the

millions.

Such is Listerine, for

fifty years the outstand-

ing antiseptic and germi-

cide for oral hygiene.

Every type of danger-
ous germ swiftly suc-

cumbs to it. Among! Item

are the Streptococcus
Hemolyticus, the organ-
ism associated with sore

throat, Micrococcus Catarrhalis (ca-

tarrh) found frequently with colds,

and the Pneumococcus I Pneumonia)

.

Enemy of infection

Even Staphylococcus Aureus (pus)
and Bacillus Typhosus (Typhoid),
germs specified for test purposes be-

cause of their resistance to germi-

for COLDS

for SORE

cides, yield to it. Lister-

ine kills them in counts
ranging to 200,000,000 in

15 seconds (fastest kill-

ing time science has ac-

curately recorded)

.

Now you can under-
stand why full strength

Listerine is so successful

in guarding against colds,
sore throat, and other
infections. Why, also, it

combats these diseases

once they have gained a

foothold.

Reduces mouth germs
98c/o

The moment Listerine enters the
mouth it attacks the
millions of bacteria
breeding there— kills

them outright. The
number of bacteria on
the surfaces of the
mucous membrane is

actually reduced 98%.

Listerine • safe • non - poisonous

This has been clearly demonstrated
by repeated tests made under
methods employed at Johns Hopkins,
Pennsylvania, and Yale Universities.

Gargle every 2 hours

Make a habit of using full strength
Listerine as a mouth wash and gargle

every night and morning. This treat-

ment under normal conditions of

health is considered sufficient to keep
mouth germs under control and main-
tain a clean and healthy condition
in the oral tract.

When, however, you have a cold
or sore throat consult your doctor
and increase the frequency of the
gargle to once every two hours.

Thus you give nature
an extra attacking force
needed when body re-

sistance is low, to keep
disease germs under
control. Lambert Phar-
macal Company, St.

Louis, Mo., U. S. A.

KILLS 200,000,000
GERMS IN 15 SECONDS
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•3] THE SECOND OF A SERIES OF ADVERTISEMENTS DEALING WITH ULTRA-VIOLET RADIATION IN THE HOME b

w,hat may we expect of

Ultra-Violet Radiation

f

S
CIENCE has analyzed the sun and

found that, besides light and heat, it

gives off tiny invisible waves (70,000

to the inch), known as Ultra-Violet rays,

which have a profound effect upon all

manner of life. Just as our eyes are receiv-

ing sets tuned to the mighty broadcasting

of light given off by the sun, so our skin

is tuned to the invisible health waves sent

out by the same source. Though they pene-

trate the skin no deeper than the thickness

of this sheet of paper, these rays are able

to work deep changes throughout the en-

tire body. Vitamin D—the sunshine vita-

min—is produced only under its influence.

This vitamin is an aid in the depositing of

calcium and phosphorus and other min-

erals in the bones.

These vital rays stir up many of us men-

tally. They help to build up resistance to

disease. They tan our skins (though it is

not necessary to tan to receive the benefits

of ultra-violet radiation). They are a

powerful aid in the maintenance of health.

But Ultra-Violet, artificially produced in

the home, should not be regarded as a

‘medicine.’ It should be regarded in thesame

light as fresh air, pure water and wholesome

food. And like all of these essentials of

health it should be used with moderation.

Like all great discoveries, Ultra-Violet

radiation has been the subject of much
misconception and misunderstanding on

the part of the public. Its curative powers,

in general use, have been exaggerated, in

some cases by commercial exploiters.

Ultra-Violet radiation is not a “cure-all.”

It is not a substitute for the services of a

physician in the case of illness or disease.

In all cases where Ultra-Violet radiation is

indicated as a treatment of disease, the

attending physician should prescribe and

supervise the treatment.

For many years, as the world’s largest

manufacturer of things electrical, the Gen-

eral Electric Company has sought, in its

vast laboratories, a means of making the

known, health-maintaining qualities of

Ultra-Violet available to the general pub-

lic. The result is the General Electric Sun-

light (Type S-l) lamp.

To be worthy of a place in the long line

of General Electric products, this lamp had

to be efficient. It is. It is not merely a

“heat” lamp. At a distance of three feet,

from a standard utilizing the G. E. Sun-

light (Type S-l) lamp the public may ex-

pect the same ultra-violet effectiveness as

is found in mid-day, midsummer sunlight.

To be a G. E. product it had to be safe.

It is. The bulb of the G. E. Sunlight (Type

S-l) lamp is made of special glass which

filters out nearly all radiation not found

in the best natural sunshine. In any stand-

ard or fixture using the G. E. Sunlight

(Type S-l) lamp (the lamp cannot be used

in the ordinary lamp socket) the public

may expect radiation which embodies the

simplicity and economy of the modern

Mazda lamp with an adequate supply of

safe ultra-violet.

They may expect to use such equipment

freely—for irradiating the children as they

play or dress—as a reading lamp beside

their easy chairs—as a lamp to stretch out

and relax under as it stands by the couch

or bed—as a wonderful Sewing light—as a

means of obtaining “sunlight” in the bath-

room while shaving—these and in many
other ways.

Just as the vacuum tube is the heart of

radio, so the G. E. Sunlight (Type S-l)

lamp is the heart of

modern man-made
sunlight. Everyone
who expects to ob-

tain thefull benefits

of ultra-violet radi-

ation this winter

should insist that

the sun lamp he

buys uses the G. E.

Sunlight (Type S-l)

lamp as its source

of energy. It is sold

in accordance with

the requirements

of the Council of

Physical Therapy of the American Medical

Association and is backed by the greatest

name in electricity.

The Incandescent Lamp Department
of General Electric Company
Nela Park, Cleveland, Ohio

GENERAL©ELECTRIC
SUNLIGHT (TYPE S-l) LAMP

The G. E. Sunlight
(Type-S-1) Lamp—This
lamp contains (a) a “V’**

shapedtungstenfilamcnl(b)
two tungsten electrodes (c)

a pool of free mercury and
(d) a bulb cf special glass.

When thecurrent isturned

on, Ikefilament is immedi-
ately heated to incandes-

cence. A portion oflhe mer-

cury then vaporises and an
arc (e)formsbetween the two
electrodes. (See lower cut).

Join us in the General Electric Program, broadcast every Saturday evening on a Nation-wide N.D.C. Network.
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ON THE outskirts of Lansing, Michigan, a one-story

brick building is the heart of an experiment watched
by the whole nation. Here, a few days ago, Governor
Fred W. Green threw a switch and the first state-wide

police radio hook-up was an actuality.

With the speed of light, radio waves will race from
this broadcasting station warning state, county, and
local police to watch for fleeing criminals. A few sec-

onds after news of a

crime is received, the

entire state can be the

scene of a concentrated

man hunt.

Similar broadcasting

stations, planned in

other parts of the coun-

try as an offensive against

crime, give radio a place

as one of the most ef-

fective weapons of law enforcement,

y. v
Just before Congress adjourned last

\ • spring, President Hoover requested an ap-

Nh 1 propriation to put receiving sets in sixteen

police cars in the District of Columbia.
In more than forty large American cities,

scattered from coast to coast, radio
equipped police cars are patrolling the streets.

In Detroit, Mich.; Indianapolis, Ind.; Seattle, Wash.; Dallas,

Texas; Cleveland, Ohio; and other cities, radio has demon-
strated its value in saving seconds in the race with crime. In
twenty months 1.800 “radio arrests” were made in Detroit, and
the average time for each arrest was ninety seconds.
One of the fastest of these radio-directed captures was accom-

plished shortly after one o’clock one night last winter. Cruiser

C. H. Kelley. Chief
of the Pasadena,
Calif., Police Depart-
ment, uses the radio
to send out orders to

men in cruising cars.

By

EDWIN

W. TEALE

Sets in Cats May Soon Make
Nation One Big Detective Bureau

Radio Aids Police

in Swift Arrest of

Crooks

19
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Radio has proved a potent
weapon against burglars

and holdup men who are

captured before they have
a chance to escape from
the scene of their crime.

car No. 5 of the Mc-
Clellan Station was
patrolling its section

of Detroit when it

was ordered to a

home where burglars

were reported in the

basement.
It reached the ad-

dress in one minute
flat. But that time

was too slow. Scout

car No. 52 had picked up the message
when it was a block from the house. In

less than thirty seconds the surprised bur-

glars were under arrest.

Even more surprised were two negro

bandits caught in Indianapolis on the

night of January 12 last. A few minutes

after they had staged a hold-up, the fol-

lowing alarm went out over the air to the

police radio cars:

“Two negroes held up a filling station

at Senate Avenue and Eighteenth Street.

One is about twenty-eight years old; five

feet four inches tall; very black; speckled

coat; wore cap. Other wore brown coat,

drove car. Escaped in Ford Tudor,

Michigan license 648-???, last three num-
bers obliterated.”

Every time such an alarm is broadcast,

it is repeated three times so there will be

no mistake about details. One of the

police cars picked up the message near the

scene of the crime and captured the thugs

before they had gone six blocks.

As the negroes were hauled into the

police car, the third broadcast was just

beginning. One of them rolled his eyes

at the little box and said: “Bo-o-y! Lis-

ten to that thing a tellin’ on us.”

Another record-setting arrest was made
not long ago by the crew of Chene Sta-

tion cruiser No. 7 in Detroit. At 12:06

a. m. an alarm was sent out that prowlers

were breaking into a grocery store. No.

7 at the moment was turning into the

street upon which the store was located,

just nine doors from the building it-

self. Before the announcement was
completed, the burglars were under
arrest.

But, what probably set an all-time

speed record for a “radio arrest” was
one made in Oak Park, 111. It was
accomplished in exactly nothing flat!

The crew of the machine was waiting

at a street corner for a traffic light

to change when the loudspeaker

started a description of two men that

had fled in an automobile after steal-

ing cash registers.

Just at that moment, another ma-
chine pulled up beside them, stopped
by the red light. In it sat the wanted
men. All the officers had to do to

make their arrests was to step from
one running board to the other!

In the days before the radio and
the automobile were combined to

make possible such amazingly
speedy arrests, police cars were
out of touch with headquarters
for long stretches of time. Tele-

phones permitted them to call

back occasionally and
more recently the tele-

type, printing out
messages sent by
wire, was installed in

substations.

But even then-, a

car might be cruising

within a block of the

is in progress can be relayed to the police

machines.

The messages come in as clearly at

seventy miles an hour as at fifteen. The
installation of radio has turned police

automobiles into “bloodhound cars” that

pick up the scent as they race in pursuit

of a fleeing quarry.

An example of how such additional in-

formation aids a chase was told to me
recently by Andrew J. Allen, chairman of

the Citizens’ Police Radio Commission of

Indianapolis. While two officers there

were cruising about the northeast section

ofkthe city in their radio car, the loud-

speaker gave out the alarm that a filling

station had been robbed in their terri-

tory.

They had hardly reached the scene
when the loudspeaker barked again.

Another station had been held up half a
mile away. The description of the second
bandits tallied with the first. The car

raced in pursuit.

On the run, information came that a car

believed to be that of the bandits was
heading downtown. A few minutes later

the officers spotted the machine parked in

front of a house, the motor still running.

Inside the police found the thugs, still in

possession of the money, hiding in closets.

Frequently the witnesses of a crime
think of additional details after the first

excitement has passed. These are now re-

layed to the automobiles while they are

going at full speed. Also, when one crew

Sergeant William H. Burkuhl, of the Detroit

force, tunes in on set used in a police car.

scene of a crime and the crew know
nothing of it until they called head-

quarters on the telephone to get in-

structions. Now, they can be reached

instantly no matter whether they are

in the canyon streets of the down-
town district or in the relatively open

spaces of the suburbs.

Not only can they be given the

original instructions that start them
on a chase, but additional clues and

details that develop while the pursuit

Police radio station WMDZ of Indian-

apolis. Its builder, R. J. Batts, at right.
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reports a capture, the other cars can be

called off the chase. Such reports are sent

in by telephone, as the cars are equipped

with receiving sets only. Eventually, it is

planned to place transmitters in the cars

so they can communicate with the station

houses and with other police cars.

While the recent success of police radio

has been spedtacular, it was not achieved

without years of discouraging labor. One
of the first cities to use radio to track

criminals was Dallas, Texas.

About thirteen years ago Henry Garrett,

superintendent of the Dallas fire and police

department signal
system and a pio-

neer in radio, in-

stalled a transmit-

ter in police head-

quarters. With this

he sent out descrip-

tions of criminals

and missing per-

sons. This station,

WRR, is said to

bear the distinction

of being the first

municipal radio sta-

tion in the United

States. When first

opened by Garrett,

of course, only a

few amateurs had
receiving sets to

hear the broad-

casts that were sent

out over the air.

Through the in-

tervening thirteen
years, WRR has

grown into a large

broadcasting sta-
tion, well-equipped and with international

reception. It has maintained, however,

its status as a municipal station and has

kept a close eye upon its “detective

At top. police radio car in action and
above, Pasadena ambulance, radio-equip-

ped, the only one of its kind in the country.

might result in his identification. The re-

sult was that a small boy said to his

father:

"I know who that is. It's ‘Dagger Bill’

Pruitt. I'll bet a

dollar!”

On his way to

school, he had
seen the swagger-
ing bully loafing

on a street comer.
The father com-
municated with
the police with the

result that the

Radio police car that picks up warning mes-
sages while speeding through Indianapolis streets.

work.” Only last year, one of its broad-

casts resulted in bringing to an end the

“One-Man Crime Wave” for which “Dag-
ger Bill” Pruitt, a cold-blooded gunman
of the Southwest, was responsible.

For weeks, this desperado terrorized

Dallas with nightly holdups. Practically

the whole detective force was assigned to

the case, but little was accomplished. One
night, a victim resisted and the thug shot

him dead. The next night, the robberies

continued.

In desperation, the police broadcast
every detail of the holdups, the fact that

the stick-up man swaggered when he
walked, and all the vague reports that

By means of radio messages it is possible to arrest criminals before they
have a chance to dispose of stolen goods in pawnshop or elsewhere.

con-

victed, and sentenced to

the electric chair.

In the early days of radio broadcast-

ing many police departments were accus-

tomed to send out descriptions of missing

persons, stolen automobiles, and wanted
criminals from established broadcasting

stations. The next step was to install

transmitters in police headquarters for

the sole purpose of signaling roving police

cars equipped with receiving sets, espe-

cially at night.

ONE of the first cities to transmit

alarms to police cars was Detroit,

Mich. Its first radio car was put into

operation in 1921. Tantalizing years of

partial success followed. Reception by
the sets was uneven and the hard usage

they received frequently put them out

of order.

In 1927, Commissioner William P.

Rutledge, wrho had fathered the idea, was
forced to close down the sending station.

It was suggested that the equipment be
sold. The experi-

ment apparently

had failed.

At this point,

Kenneth R. Cox,
a young traffic-

cop whose hobby
was radio, asked
permission to try

his hand at
“ironing out the

bugs” of the sys-

tem, and his re-

quest was
granted. With
the aid of Pa-
t rolman Robert
Batts, and sev-

eral other radio

fans on the force,

he began work.
The sending

station was
(Continued on

page 140)
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Why Midget GolfSwept Country
By JESSE F. GELDERS

On Lookout Mountain, in Ten-
nessee, Garnet Carter of Chat-

tanooga built the first Tom
Thumb golf course and found
his big regular links deserted.

S
H 0 W M AN -

SHIP and me-
chanical art
will decide the

fate of America’s new-
est big industry

—

miniature golf.

Winter’s approach

has been a reminder

of its uncertainty to a quarter of a mil-

lion vitally interested people. They are

confident that fresh ideas, well kept

courses, and human nature will keep it

growing.

The life of miniature golf has a direct

bearing on the incomes of a hundred thou-

sand course owners, employees, contrac-

tors, and others immediately connected

with the business. Probably a hundred

and fifty thousand more
are appreciably affected

through the sale of vari-

ous supplies, and the per-

formance of occasional

services. To a slighter

degree it touches a num-
ber that cannot be
guessed at.

Its influence ranges

from the obvious to the

remote; from the New
Jersey factory that is

marketing a “miniature

golf green” paint to the

men engaged in gathering

seaweed, which, after the

removal of chemicals, is

shipped by hundreds of

pounds from Florida to

be used as one type of

surfacing material for

fairways and greens.

All these people are

wondering how long this

newest fad will last. Will

it blossom again in the

spring like a perennial

plant or will the frost

Not
This

Laying the fairways on a miniature
course while an electrician installs

lights, essential to its success.

and snow give it a permanent setback?
In the North and East it appeared with

a bang last summer. In the South and
West it has already survived a winter.

In the colder parts, mechanical ingenu-
ity is at work to cultivate it indoors. Even
motion picture theaters have been con-

verted. into miniature courses. New
designs are being created to suit it to

smaller indoor areas.

A typical Tom Thumb golf course, laid out in the heart of New York
the ordinary hazards, including hollow logs, found on these links can

all of the midget links use cottonseed greens,
course is being covered with special quality felt.

Meanwhile, outdoor owners are becom-
ing convinced that to recapture their

trade, with the return of spring, grounds
must approach mechanical perfection.

Individual owners and producing factories

are considering new devices to keep inter-

est alive.

It was a combination of novelty in con-

struction, with the use of a peculiar mate-
rial, that gave this amazing industry its

start.

THE first course of the present type

was built two years ago by Garnet
Carter, real estate operator and hotel

man. He owned a regular golf course at

his inn on Lookout Mountain, near Chat-

tanooga, Tenn. He had a bit of ground
left over, and decided to

provide a smaller “putt-

ing” course for guests

who might not wish to go
around the larger circuit.

A New York architect

designed this smaller
course, which is about
three times the size of

the average small course.

Rock tunnels and hollow

logs were the chief ob-

stacles. The “greens”
were made of a com-
pound of cottonseed
hulls, dyed green. This
cottonseed was shortly

to become an important
factor and a point of hot
dispute.

Carter soon found that

his miniature course was
far more profitable than
his standard one. Visi-

tors saw it, were struck

with its novelty, and had
him install similar courses

City. Here all of for them. One was built

be clearly seen. in a city park at Chat-
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New Craze Has $75,000,000 Invested in

25,000 Courses and a Million Players

National Pipe Products Corporation had
a factory that was turning out check
valves and filling station signs. This con-

cern had originally manufactured visible

gasoline pumps, in which motorists could

see the exact amount of gasoline they

were buying.

The gasoline pump business had been
disposed of, when two executives of the

corporation, W. S. and A. J. Townsend,
found miniature golf in Miami, Fla. They
recognized the opportunity, and in a few
hours were buying miniature golf courses.

THE Townsend’s made a deal with
Carter and started production in the

Rochester factory. At first, eight men
were employed in the miniature golf divi-

sion. Now there are two hundred. They
occupy half of a plant with five acres of

floor space.

Designed to give a rustic air, the sets

manufactured by this
company include two

hazards made of hollow logs. A search of

the surrounding country and neighboring

states showed that there were few hollow
logs suitable for the purpose, so they
were brought from the South. As the bus-
iness grew, the demand for hollow logs

grew, and they were bringing eight car-

loads at a time. The source of supply
w'as soon exhausted. Thereupon, solid

logs were shipped in, and bored hollow.

ADOZEN artists are constantly at

work hand-painting logs and wood-
work used on the courses. Others are

busy fastening bark to the outside of the
tiny huts that serve as obstacles.

Factory equipment that formerly pre-
pared standards ror filling station signs is

busy fitting pipes to the requirements of
inclosing greens.

The Rochester plant is one of three
operating in the United States under

agreement with Carter. The
whole of the Americas and all

the world has been divided up
for manufacturing and sales.

Independent companies and
individuals have leaped into the
business everywhere. The nation
is dotted with golf grounds from
the crudest of the homemade
type to the most elaborate, cus-

tom-built course, with pictur-

esque landscaping and elaborate
hazards.

Early in August, the United
States Department of Com-
merce estimated that there were
25,000 courses in the country,
and that 15,000 of them had been
built since the first of the year.
Many men in the business

thought these figures too high at

the time. If they were it is

pretty certain that the industry
now has grown to fit them. The
total investment represented is

probably around $75,000,000.

Vacant lots have been snatched
up for the purpose everywhere.
Signboards have been torn
down; auto parking spaces have
been taken over. New York

[Continued on page 136 ]

To attract attention to a Jersey City, N. J., miniature
course, the caddy house was built in form of a golf bag.

tanooga, with the

agreement that the

city would get ten

percent of its earnings. In the third

month the city’s share was more than

three hundred dollars.

Other courses were built in various

places throughout the South. They were

given the name “Tom Thumb,” which

Carter patented.

Another patent was involved in the

rapidly growing business. Some one

walking around a cotton gin discovered

that cottonseed hulls, when packed down
underfoot, had a remarkably level surface.

They were tried on golf greens, and
proved so satisfactory that they were

rather widely used. Three men who had

developed the process obtained a patent.

Several years later, a New York com-
pany, Miniature Golf Courses of America.

Inc., was made licensee for the United

States. This firm, to quote its own offi-

cers. had been having a hard time. They
were building indoor courses, chiefly to

attract golfers who wanted to practice

putting. Various surfacing materials had
been tried, but the courses could not be

popularized.

ACOTTONSEED course was installed

in a building near the New York
Curb Exchange. It was an immediate
success. This was four years ago. Dur-
ing the next three years, the company
built nearly 150 courses.

Several were tried outdoors in amuse-
ment parks, but they were unsuccessful.

They lacked the theatrical appeal.

This Garnet Carter’s courses supplied.

The New York company made a deal

authorizing him to use the cottonseed

compound. With this combination of

satisfactory greens, and an appeal to pub-
lic interest, the game progressed.

But miniature golf was still not a
national industry. Another group entered
the picture. In Rochester, Pa., the

In the midst of a rustic set-

ting on Lookout Mountain,
this original Tom Thumb golf

course was built. Inclined log9

and water hazards first used
here, proved their popularity.
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America to Save King of Horses

Waduda, an Arab war marc,
and her three-day-old colt.

Mother and child are being
taken care of by the Bedouin
slave boy. Said Abdalla.

Even the colts in this breed
are gentle and easily trained.

Jadaan, pure-blooded
Arabian stallion used in

the movie's. Picture

shows two outstanding
characteristics of the

Arab horse—the pecul-

iar shape of the head
and the gentle expres-

sion suggesting kindness.

Few Survivors of Fleet Arab

Steeds Left—Plans Are Laid to

Rescue the Breed from Extinction

Bn JAMES W. BOOTH

Determined to save the beau-
tiful, fleet-footed Arab, king of

horses, which is threatened with

extinction in its native home, a

few American horse lovers are devoting

every' effort and vast sums of money to

perpetuating the asil, or pure Arabian

strains, in the United States.

In the Arabian desert, water holes are

drying up. Besides, the machine age has

invaded those remote sandy plains. The
Bedouin, once the most romantic of

mounted nomad warriors, has substituted

the modern, high-powered rifle for the mus-
ket and spear of yesterday, and is begin-

ning to use the flivver for his traveling

and fighting. As a result of these changes,

the wonder horse, celebrated since Bibli-

cal times in a thousand songs and stories,

is gradually dying out.

Marked progress has been made already

in reestablishing the breed here, particu-

larly in southern California, where condi-

tions of soil and climate resemble those

of the desert. But the work is very costly.

That explains why, in a horse population

of 18,000,000, there are only 200 pure

Arabs in America today. About one third

of these have been assembled on the 800-

acre Arabian Horse Ranch of W. K. Kel-

logg at Pomona, Calif.

The next largest studs are the A. W.
Harris outfits near Los Angeles and Lake
Geneva, Wis., and that of William Rob-
inson Brown near Berlin, New Hampshire.
Brown, who is president of the Arabian

Horse Club of America, recently returned

from a "horse-hunting” tour of Arabia.

\

The prohibitive cost of Arabian horse
breeding explains, too, why it virtually

has been abandoned in Europe. Before
the war breeding farms were maintained
at public expense in Hungary, Germany,
and France, but little money for this lux-

ury now is available in these financially

hard-pressed countries. In Russia the

breeding of Arabs, a tradition established

Arabian horses as they appear in action. These intelligent and fearless animals are easily

broken to the maneuvers of the Arabian’s war tactics and will gladly take part in the fighting.
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by Czar Peter the Great in the

seventeenth century, has been

discontinued since the Revolu-

tion.

Thus it is to America that the

sportsman must look for his Ara-

bian steeds of tomorrow. While

the 200 at present in this country

may seem a small number, it is

a fair beginning, considering the

situation in the desert itself. Here
is what a noted authority told me
on his return from the Near East

the other day:
“Altogether. I have spent eight

years among the nomad breeders

and examined thousands of

horses. On my third and latest

trip, I looked at 4.351. Of these,

only fourteen mares w'ere abso-

lutely pure strain, and at that

rate there can be scarcely more
than 800 asil horses in the whole

of Arabia today. It was almost

heart-breaking to see what mod-
ern firearms and automobiles are

doing to destroy the old Bedouin

ideals and, in consequence, to

ruin the priceless Arabian horse.”

But it is not only the sports-

man who is interested in the

new American breeding activities.

At the Kellogg ranch scientific

methods are used to improve the

breed by increasing size and

speed and improving saddle con-

formation. The Remount Divi-

sion. U. S. Army, is following

these experiments with the keen-

est interest. For years the Army
has felt the need for improved

Arab strains to be used for

breeding a better cavalry horse.

Courage and endurance are the

prime requisites for the ideal

Army mount, and nowhere are

those qualities obtainable but in

a horse with Arabian blood.

A pure-blooded Arabian
horse in its native land.

The Arab is the most
tractable of animals,
though this picture sug-

gests anything but gentle-

ness. He is merely doing
one of his many stunts.

A glimpse of the W. K. Kellogg horse ranch where he has sixty of the two hundred pure-blooded
Arabian horses in this country. A determined effort is being made to save the breed from extinction.

No horse but an Arab, for exam-
ple, ever has been known to possess

sufficient courage to face a lion or a

tiger; all other mounts are useless

in hunting them. That even the

ancients knew’ this was proved not
long ago w’hcn, in excavations at

Nineveh, capital of the Assyrian

Empire in Biblical days, w’ere found
bas-reliefs of men hunting lions

armed w'ith spears and mounted on
horses of typical Arabian shape and
size. Experts are certain these ani-

mals w'ere the ancestors of the pres-

entday Arab.

In this connection, horse lovers

recall the story of the late Sir

Robert Gillespie, British general,

and his fearless Arab. One day Sir

Robert attended a horse race at

Calcutta during one of the great

Hindu festivals, which are featured

by all kinds of shows that attract

huge throngs, when suddenly there was a
commotion among the spectators. A tiger

had escaped from its keepers. Sir Robert
called for his horse and, snatching a boar
spear from a near-by native, rode to attack

the wild animal. When it saw him, it

crouched, ready to spring. That instant

the general leaped his horse over the tiger’s

back, striking the spear through his spine.

Unafraid of man or beast, yet docile and
gentle, the Arabian horse has iron endur-
ance, unexcelled speed, keen intelligence,

and is supremely faithful. In the words
of Ameen S. Zaytoun, an Arab, now of

Philadelphia but formerly of the American
consulate at Beirut, Turkey: “It will leap

from a cliff to certain death at a soft

spoken word from its master.” It was
Zaytoun, by the way, who guided the late

Homer Davenport, the political cartoonist,

on his tour of the Arabian desert whjch
resulted in a large importation of horses

and the conse- ( Continued, on page 1.48)
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Whirling Spools Lift This Plane

WHIRLING ROTORS LIFT
3*4IP, REPLACING WINGS

AUXILIARY \
.MOTOR DRIVES

x ROTORS "s.

-'DIRECTION Of
LIFTING FOPCE

DlPLCTiON
OF LIFTING
FORCE

New mystery airplane, built by three

American inventors on barge in Long
Island Sound, is tested in secret and

said to have made short flights.is

FORWARD STABILIZING
RUDDER V

AIRPLANE MOTOR
AND 5-GLADED
PROPELLER

The mystery plane, modified by substitution

of a new center rotor to improve its flying

qualities, is here seen poised for a trial flight.

S
POOLS of metal, two feet thick,

whirl on spindles to lift a strange

new airplane without wings. The
mystery craft, secretly being tested near

Mamaroneck, N. Y., is reported to have
made short flights over Long Island Sound.

Its three inventors have isolated them-
selves and their machine on a barge until

they are ready for a public demonstration.

Their all-metal “rotor airplane” can lift

ten times the load of any other plane of

equal weight, they declare. They call it

speedier than existing types, and, because
of its smaller span, more economical to

house.

Two motors drive it. A standard air-

plane engine and its three-bladed propeller

pull the wingless craft forward. Mean-
while an auxiliary motor whirls the three

spool-like cylinders. Upward pressure

thus produced in a head-on breeze is the

lifting force.

Though it seems radical in an airplane,

there is nothing new about this principle.

It is the same thing that makes a spinning

6iir
.

-

«u

HORIZONTAL
AND VERTICAL
RUDDER

ik 04 H»»i

/*rt«M***»

At top, artist’s idea of the rotor plane in flight based
on inventor’s original design. At left, showing how
rotor lifts machine. Above, Flettner’s rotor sailing ship.

baseball curve. Known
since 1853 by the

name of the “Magnus
effect,” after its German
discoverer, it can be simply
stated; A cylinder (or

sphere) spinning in a

breeze tends to move at

right angles to the breeze

because of the unbalanced
pressure it creates.

Anton Flettner, German en-

gineer, applied the idea when
he sailed a “rotor ship” across

the Atlantic to New York under
the power of two tall cylinders,

revolved in a crosswise wind by
electric motors. When they
spun, they whirled away the air

Congressman Ames built a rotor airplane about front of the Stacks, lowering

seven years after the Wright brothers first flew, the pressure. By piling up air

in the face of the breeze behind the stacks,

they increased the pressure at this point.

The combined effect of a partial vacuum
in front and increased pressure in back
was sufficient to propel the ship forward.
As long ago as 1910, a United States

Congressman, Butler Ames, of Massa-
chusetts, proposed to apply the same idea

to aircraft. He even built a model and
mounted it on a torpedo boat to test its

lift. The rotors, turned to horizontal posi-

tion, created vacuum above and pres-

sure beneath in a breeze, just as does an
airplane’s wings. How they compare is

shown in the small diagram, in which
light areas indicate suction and the dark-

est show pressure; a breeze is assumed to

be moving from left to right.

In 1924 the National Advisory Com-
mittee for Aeronautics studied rotor air-

craft but evolved no practical machine.
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Can Out Camera

$1,000

Fool Your Eye

?

What's Wrong with the Pictures

On the Next Two Pages?

In Cash Prizes

Genial George Knowitall goes smiling

from one mistake to another. You’ll

have a lot of fun checking up on him.

FIVE hundred dollars is a tidy little

sum at any time. Here is a chance

to earn it. Compete in this month’s

“What’s Wrong?” Contest, and you

may win the First Prize of $500. And if

you are net that fortunate, you may carry

off the Second Prize of $100. the Third

Prize of $50, or one of the ten $10 or fifty

$5 prizes.

This month again Popular Science

Monthly is awarding sixty-three cash

prizes, totaling $1,000, to the winners in

the contest which began in the October

issue and continues this month and in

December and January.

On the following two pages you again

will find four photographs showing inci-

dents in the blundering career of Mr.
George Knowitall. George has an idea

he’s a handy man. Although he probably

couldn't put a good point on a pencil, he’s

always ready to tackle any little edd job

that’s around—and invariably succeeds

in messing things up.

In each of the four pictures on the next

two pages, George is doing a mechanical

job, and in each case is doing it wrong.

Aside from the mistake he is making,

there are exactly four other errors in each

picture, put there deliberately by our trick-

photography man.

I
T IS up to you to discover George’s

blunders and to find the four additional

trick-photography errors in each of the

four pictures. The prizes will be awarded

to those contestants who find the errors

and describe them in the clearest and most
skillful manner.

Each monthly contest is complete in

itself. If you participated last month,
you may do so again, for there is no rule

against your winning a prize in each of the

four months of the Contest.

You don’t have to be a subscriber or regu-

lar reader of Popular Science Monthly
to take part in this Contest. You don’t

have to buy the magazine. And you are

permitted to get all the help you need from
anyone you wish. You may submit as

many entries as you desire.

If this is your first try at one of the

prizes, be sure to read the rules of the Con-
test on this page before starting work on
the pictures. These rules are simple, but
they will be strictly enforced. After read-

ing the rules carefully, turn to the next

two pages and try to win a prize.

Rules of the Contest—Read Carefully

1. Each month for four months, begin-

ning with last month, Popular Science
Monthly is printing four photographs

depicting the adventures of George Know-
itall. In each picture, Knowitall is doing

some mechanical job in the wrong way.
There are. in addition, four errors in each

picture put there by trick photography.

You are to tell us what George Knowitall

is doing wrong and what the four photo-

graphic errors are in

each of the pictures.

2. Prizes will be
awarded to those per-

sons who point out

these errors most
accurately, clearly,and
skillfully. In case of

ties, the full amount
of the prize will be

awarded to each tying

contestant.

3. Answers to each

monthly contest must
be mailed or deliv-

ered to the offices of

Popular Science
Monthly not later

than the thirtieth of

the month following

the date of publica-

tion of the magazine in which the pictures

appear. Thus, to assure consideration in

this month’s contest, answers to the pic-

tures in this month’s issue, published Octo-

ber 2, must be mailed or delivered not

later than November 30. No entry bearing

a postmarked date later than the closing

date for entry will be considered.

4. Answers may be submitted on any
kind of paper, but they must be type-

written or written in ink, and on one side

of the paper only. Each error must be
listed separately and numbered. No
changes or corrections will be allowed in

any entry after submission, but any con-

testant may submit as many separate

entries as he desires.

5.

All entries should be addressed to the

Picture Contest Editor, Popular Science
Monthly, 381 Fourth
Avenue, New York
City. Name and ad-

dress of the entrant

must be written plainly

on each page of the

entry. Entries with
insufficient postage
will not be accepted.
The publishers can-
not be responsible for

delay, loss, or nonde-
livery of entries. No
contribution will be
acknowledge and none
returned. No inquir-

ies regarding points

covered in rules can
be answered.

6.

There is no entry

fee. You need not buy
Popular Science

Monthly in order to compete. You can
borrow a copy from a friend or you can
examine one free of charge at any office

of Popular Science Monthly or at the

public libraries. Each contest is open to

everybody, except employees of Popular
Science Monthly and the Popl’lar
Science Institute and their families.

The officials of the Popular Science
Institute will act as judges and their

decision will be final.

PRIZES YOU MAY
WIN IN THIS NEW

CONTEST
First Prize $500
Second Prize . . 100

Third Prize . . 50

10 Prizes,

$10 each 100

50 Prizes,
$5 each 250

Total Monthly
Prizes $1,000

Another Contest Next Month—Watch for It!
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Find the Errors

in the Photos;

$1,000 in Prizes

In each picture on this page George

Knowitall is doing a mechanical

job in a wrong way and there are

four errors deliberately put there

by trick photography. Find the

five mistakes in each picture, send

us your answers, and one of the 63

cash prizes offered in this contest

may be yours. All the errors are

easy to see—if you are diligent and
alert. Read the rules on page 27

and then try to win a cash prize.

The ladies find gallant George Know-
itall a willing helper. Here we see

him fitting some hooks in the china
closet so that the cups may be hung
in orderly fashion. The lady is hang-
ing them up as fast as he gets each
hook in place. What is George doing
wrong? Also find four other errors.

Knowitall’s friend man-
aged to hook the spokes
in his Ford’s front wheel
on somebody’s hubcap.
Helpful George says that’s

a trifling trouble. He gets

some wire and sets to

work to cut out the bent
and damaged spokes with
a pair of wire cutting
pliers. However, the con-
fident smile on George’s
chubby face rapidly evap-
orates as he pursues the

job with more energy than
knowledge of what’s what.
Do you see what he is do-
ing wrong? There are four
more errors for you to find.

I
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When the best program
of the evening is suddenly
interrupted by a burned-
out tube in the radio set,

our old pal George rushes
to the rescue. Apparently
he is spending a lot of

time trying to put another
tube in place of the one
that won’t light. His
friends, who believed

George when he said he
was a radio expert, expect
to hear music almost any
moment. What is George
doing wrong, and can you
find the four other errors?

The doorbell didn’t ring

when Knowitall pushed
the button, so he offered

to fix it. After a search,

he found the dead door-
bell batteries, contemp-
tuously discarded them,
and then proceeded to

show his friend the latest

wrinkle—operating the

bells from the light cir-

cuit. Here he is con-
necting the bell wires
directly to the light wir-
ing to complete the job.

Is that right? And what
are the four other errors?
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$1,000 More for You to Share
There s Still Time to Enter Last

Month s “What s Wrong?” Contest

WE ARE reproducing on this page in

small size the four photos which
made up the first chapter of our "What’s
Wrong?” contest. Read the rules on page

27, find the errors in these pictures, and
send in your entry before October 30. The
October issue, which can be examined free

in public libraries, or at any office of this

magazine, shows the pictures in larger size.

a iK,343r

Fixing a puncture in a friend’s tire is just child’s play to
kindly George—if he only knew how to do it. At any rate, he
has taken the flat off and is attacking it with a tire iron
confident that the job will take him only a few minutes. Do
you think he is likely to succeed any time in the near future?

Good-natured George likes nothing better than fixing a leaky
garden hose for his helpless young friends. Of course, he has
no tire tape, but that doesn’t give him a minute’s concern. He
goes at the job, as you see, in his own original way while
his hosts are ready to help him— if they only knew what to
do. Among them don’t they seem to be getting the job pretty
well snarled up? Can you see what’s wrong and help them out?

Full of the best intentions in the world, George, at the left, is

helping his cousins from the city plant flower seeds in the
garden of their temporary country home. The delighted ladies
expect the plants to grow and blossom in a few weeks. But with
the approach of fall don’t you think they may be disappointed?

Friendly George Knowitall is always ready to try anything once if

he thinks it will help someone in trouble. Here you see him busily
engaged in regulating his neighbor’s synchronous electric clock
which he has found is several minutes slower than his watch. He is

sure he will find the fast-slow lever somewhere back of the face dial.
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Windjammer, with Training Crew, Lashed by Storm
Boys, learning to sail,

The cook could fill his pots only one
eighth full to keep them from splashing

over, and the lifeboats were gone because

a forty-foot wave had washed them over-

board. Those were highlights of an iron

sailing ship’s recent trip across the Pacific

in the “roaring fifties.”

Contrary to popular impression, it will

be many years before the more modern
of the windjammers leave the seas for

good. Today they serve as training ships

where apprentices from sixteen to twenty-

four years old learn seamanship and get a

taste of the sailing thrills of an earlier age.

Thus it was that the square-rigged Swed-
ish bark C. B. Pederson put out not long

ago from Port Phillip, Australia, bound
for Queenstown, Ireland, with a cargo of

3,000 tons of wheat, an officer, one or two
regular hands, and a group of apprentices.

Eight weeks later, the bark put in at Pan-
ama with a main lower topsail tom to rib-

bons and a stove-in poop deck.

Cross seas caught the Pederson nine

hundred miles off the South American
coast, .and hundreds of tons of water
crashed upon the decks.

get old-time thrill in

Swedish bark as wind-

driven waves crash
poop deck and sails

fly in ribbons—Boat

is forced into Panama

At left, the iron-hulled,

square-rigged Swedish bark
which, manned by a training
crew, fought a wild storm in

the Pacific and won it, thus
recalling the old sailing days.

Above is shown all that remained
of the main lower topsail, which was
whipped to ribbons by the gale that

hit the ship 900 miles off shore.

Hundreds of tons of water were
hurled against the boat's deck by
the force of the wind. Cabins were
flooded, rails torn away, and the

poop deck wrecked by huge waves.

ELECTRICITY LAUNCHES LIFEBOAT
Electricity lowers the lifeboats aboard

the Santa Barbara, modern New York-
Chile liner. A group of stewardesses, in a

recent demonstration at Brooklyn, N. Y.,

manned the lifeboats by themselves to

show the ease with which boats could be
put over the side. A control handle guided
the loaded lifeboats while they slid down
and landed safely in the water without the

aid of a big launching crew.

MANS FIRST FINGER IS

SHORTER THAN WOMAN'S
A woman’s first finger is usually longer

than her third, or ring finger. The first

finger of a man’s hand, however, generally

is shorter than the third. This odd fact

was confirmed recently by Ruggles

George, of the University of Toronto,

after examining 630 typical hands.
Stewardesses on board the Santa Barbara worked
the electric mechanism that lowered this lifeboat.
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Turned out by high speed
presses a hundred times

faster than records have
hitherto been made, a new
flexible and unbreakable
fiber record is now sold at

news stands and drug stores.

These records can be bent
almost double without harm.
Here Vincent Lopez demon-
strates this characteristic.

SPRING JAWS ON CLUB
PICK UP GOLF BALL

Stooping over to pick up golf balls on
miniature or full-sized courses is unneces-

sary for those who use a new device

recently designed by a California inventor.

This little contrivance consists of a simple

metal cap that can be slipped over the

end of the handle of a golf club. It is

equipped with two spring jaws. When the

end of the club is pressed down against a
ball on the ground, the jaws spread and
grasp the ball between them, holding it

until it is pulled out by tne player.

Attached to the end of the putter shaft,

it saves the labor of bending down to

retrieve the ball out of the cup. While
this eliminates one reducing exercise, it is

expected to appeal to most players.

PIANO, MANDOLIN, CELLO
COMBINED WITH GUITAR
It sounds like an orchestra when De

Main Wood, a Rochester, N. Y., music

teacher, plays a tune. His remarkable

instrument, he says, took him nearly half

a lifetime to build and the other half to

learn to play. It combines four pieces in

one—guitar, piano, mandolin, and ’cello.

These steel jaws, clamped to the end of your
golf club, save trouble of bending for the ball.

PHONOGRAPH RECORD IS

LIGHT AND UNBREAKABLE
News stands and drug stores are now

distributing “unbreakable” phonograph
records which recently were put on the

market.

Made of red fiber paper, with a coating

of a secret resin that carries the sound

recording, the records are as light as card-

board, and so flexible that they may be

folded nearly double without cracking.

Toss one against a wall, and it flutters to

the floor without damage. Hammering,
scratching and wetting have no terrors for

them. Their tone is said to compare fav-

orably with that of any other record.

The material used to coat them was
discovered accidentally during a search

for a composition to be used in newspaper
matrices. The records are stamped out a

dozen at a time on high speed presses, one
hundred times as fast as ordinary records

are made, this mass production making
possible the low price at which they sell.

SEEK POUND’S WEIGHT
IN WASHINGTON, D. C.

How much does a pound weigh in

Washington? That is not as foolish a
question as it may sound, for a pound
weight doesn’t weigh exactly the same in

every part of the earth. It weighs a little

less than a pound, for example, on a high

mountain top farther from the earth's

center.

To find, out just how much things weigh
in Washington, D. C., tests are being

made in a laboratory thirty-five feet

underground at the U. S. Bureau of

Standards. When they are completed,

physicists and others to whom such tiny

variations are of interest will have a

strictly American standard. Formerly the

only world standard was one measured in

Germany, and measurements here were
taken from that one, by means of elabo-

rate mathematical correction.

Thirty-five feet underground, an observer
watches a pendulum to get pound’s weight.

BEES TELL TIME, BUT
HOW NOBODY KNOWS

If a bee were to try a scheduled flight

from New York to San Francisco, he
probably could arrive within a second

of the time at which he wanted to get

there. This would not be fantastic in

view of the recent discovery by Dr. Karl
Frisch, of the Zoological Institute at

Munich, Germany, of a remarkable “time
sense” possessed by bees.

The accuracy of the time-telling

mechanism within a bee’s brain was
tested by an ingenious experiment. Dishes
of sugar and other attractive foods were
set out at a certain hour each day. Bees
that visited the miniature banquet were
caught and marked with tiny spots of red

paint. Each day new visitors were caught
and removed, so that only a definite group
of bees could acquire the habit of coming
regularly to the meals. After a certain

length of time, a timekeeper was stationed

to record the arrivals of the bees. A
large majority were found to arrive at

almost precisely the time at which the

food had been regularly set out.
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Approaching Antarctica, the home of the penguins. This striking view shows Mawson’s ship,

the Discovery, nearing Heard Island. At right, a king penguin of which X-ray photos were made.

X-RAY PICTURES SHOW THE
PENGUIN’S STRANGE NECK
X-raying penguins in the

Antarctic was one of the

feats of the recent expedi-

tion led by Sir Douglas
Mawson. While Admiral
Byrd’s party was encamped
on the side of that ice-

covered continent within the

Western Hemisphere, Maw-
son and his men went into

the opposite side of Antarc-

tica.

The explorers, turned
zoologists, took advantage
of the opportunity to obtain

X-ray of penguin shows the remarkable devel-

opment of neck, enabling bird to seize its food.

a complete set of X-ray photographs of

the king penguin. The photographs were
made by Capt. Frank Hurley, famous
Australian explorer and photographer.

Like many humans, the penguin’s prime
interest is his diet. Hence the remarkable
crook in his spine that gives him so flex-

ible a neck. An unusually large digestive

system provides him with plenty of fatty

tissue to stand the rigors of the climate.

HORSE S LIFE STORY NOW COMPLETE
Out of an Idaho bog hole came, the

other day, one of the two principal "miss-

ing links” in the horse's ancestry. Dr.

James W. Gidley. noted fossil hunter of

the United States National Mu-
seum, uncovered the priceless cache

of horse skeletons in the Snake
River Valley. His
discovery of certain

skulls and bones con-

nects the last of the

horse's fossil ances-

tors, which had three

toes, with the modern
one-toed species.

The oldest human
families might now
envy the horse his

family tree, for Doc-
tor Gidley ’s discovery gives him a clear
genealogy back to a time before man’s first

appearance upon the earth. His find vin-
dicated a scientific prediction, for it shows
the horse evolved just as theorists claimed
it did. The only remaining "missing link”
occurs far earlier in the horse’s history,

so that it is of less importance in recent
geological history.

This missing link skull was
found by Dr. J. W. Gidley.
It completes the horse’s

family tree back to an age
before human life appeared
and is final connection be-

tween today’s one-toed horse
and its three-toed ancestor.

The horse's first known ancestor, called

the “dawn horse,” was a graceful little

creature no larger than a cat. It lived in

America millions of years ago. From this

animal to the present day, five definite

types are known. With each succeeding

epoch the horse gained in size, and the

number of its toes diminished, until the

species now living appeared.

BOAT RUNS WITHOUT A CREW
BATTl.ESlirPS and destroyers rested at

their moorings during a recent exhibition

at Portsmouth. England, while the British

navy’s oddest craft walked away with the

show. This diminutive thirty-five-foot

motorboat, without a man aboard,
chugged across the harbor, turned, and
maneuvered as if an unseen hand were at

the helm. Only four small radio masts
gave spectators a clue as to the working
of the mystery boat.

Actually the craft's self-operating

machinery was guided and controlled by
radio impulses from a distant sending
station. It is not the first time that a
vehicle has been operated in this way;
airplanes, automobiles, and tanks have
been so controlled.

With nobody on board, this motorboat was maneuvered by radio at Portsmouth, England. It may
be used as a war boat when loaded with explosives and directed against the fleet of an enemy.
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TWO-TON EARTH SPINS IN NEW YORK OFFICE BUILDING
A two-tom “earth” spins

in the lobby of a New York
City office building. With
its recent completion, it be-

came the center of a unique

astronomical exhibit for

which the structure was
especially planned.

The miniature earth, in a

lighted pit, revolves once in

ten minutes. A “sun” shines

down upon.it, also, from the

black glass dome of the

lobby, four stories high.

Making the big globe pre-

sented unusual problems. A
curved ladder, for example,

had to be built in order to

allow artists to paint on the

lettering.

Resting in a pit in a New York City office building, this two-ton globe, lighted by a sun four stories

above it, makes one complete revolution every ten minutes. Panels on the walls show phases of the moon.

Specially constructed circular ladders were
needed to put the lettering on this big earth.

POPULATION, SINCE 1920,

JUMPS 17,000,000

The United States is still far from
crowded, but it’s coming along. Practi-

cally complete returns from the 1930 cen-

sus show that there are more than 122,700.-

000 of us now. This is an increase of

seventeen million since the last official

census, in 1920. If all the land in the

United States were divided equally among
its citizens, each of them would have

about fifteen acres.

WOMEN TALK EASIER—
THEREFORE MORE

Women’s vocal cords are lighter and
move more easily than those of men.
That, according to two German physiol-

ogists, explains how women have acquired

the reputation of being the talking sex.

The truth of the matter is that it is sim-

ply less effort for them to be vocal.

ried to the municipal laboratory, where
engineers find out just what kind of a
pavement the contractor has put down.
As the sample constitutes a cross-section

of the entire depth of the roadbed, it is

obviously impossible for the contractor
to skimp any one layer, by making it

thinner or cheaper than called for, and
escape detection. Without connivance
with officials, honest work becomes his

only insurance.

When the tests are completed, plugs
are molded to the right size and replaced
in the holes made in the street by the

sampling.

By averaging the results from
testing a number of samples, munici-
pal authorities obtain information
that no one can dispute.

MACHINE KEEPS ROAD
BUILDERS HONEST
Whether a contractor gives a

city its money’s worth when he lays

a new street pavement is speedily

determined by a testing machine
recently introduced in Cincinnati,

Ohio.

Ten or twelve days after the con-

tractor finishes a street, a small

truck drives up, and a core drill

mounted on it and driven by a four-

cylinder motor whirs into the pave-
ment. In a few minutes it brings up
a cylindrical sample showing clearly

the successive layers of concrete and
asphalt that the contractor has laid.

Such samples, taken at fifty-foot

intervals along the street, are hur-

A core drill, motor-driven, takes a sample of

pavement, like the one in circle above to the left,

to check work of contractor building the road.

CHEMISTS MAKE RUBBER
PLEASANT TO SMELL

Substances such as rubber and kero-

sene, considered among the most unpleas-

ant of common smelly things, are now
made easier to sell by adding another odor

to them in the form of an “industrial

aromatic.” Although this substance may
sometimes be equally bad-smelling, the

combination produces a pleasant odor.

Chemists of industrial concerns are

learning to con-

vert ill-smelling

substances into

pleasant ones.
For example,
Dr. Eric C.
Kunz, of Mont-
clair, N. J.. re-

cently found
four aromatic
substances that

will improve the

aroma of arti-

ficial leather.
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NEW STEAM TURBINE FORTY PERCENT MORE EFFICIENT

CRANK SHAFT
GEARED TO
TURBINE

FORWARD
TURBINE ON RIGHT,
BACKWARD ON LEFT
SIDE OF ENGINE

PRIMARY AND
SECONDARY
CONDENSERS

STEAM RETURN PREHEATER WATERTANK

Steam turbine locomotive, built for a division of the German National Rail-
road, has a condenser that turns steam back into water to be used again.

A steam turbine locomotive of unusual
design has just been completed in Ger-
many by the famous Krupp Works for

duty on the Hanover-Cologne division of

the German National Railroad.

By the use of two turbines, one to drive

the locomotive forward and the other to

drive it backward, coupled with suitable

reduction gearing to a crank shaft, the

inherent disadvantages of high speed tur-

bine operation have been overcome.
The turbines exhaust steam directly into

a series of condensers which, by reducing

the back pressure, make the available

steam pressure more effective. A series of

tests show the new turbine locomotive to

be about forty percent more efficient than

ordinary reciprocating engine types.

The efficient condenser system which
makes it possible to use the water ever and
over and thus eliminate boiler scale is

responsible for most of this added effi-

ciency. The remainder is due to advan-
tages of the high speed steam turbine.

BIG MACHINE RUNS IN
HYDROGEN GAS TANK
Filling balloons is not the only thing

that hydrogen, lightest of gases, is good
for. Recently a car left East Pittsburgh,

Pa., hearing a huge electric ma-
chine that is inclosed by a tank

of water-cooled hydrogen gas.

This machine, a rotating device

known as a “synchronous con-

denser,” which handles as much
as 20,000 horsepower of electric

energy, was built by the Westing-
house Electric and Manufac-
turing Company to improve the

quality of electric distribution

over transmission lines of the

Southern California Edison
Company. An even larger one
of 67,000 horsepower rating is

being constructed by General
Electric Company engineers with
hydrogen cooling also.

Although hydrogen cooling has
been used successfully for some
time, it has never before been

applied to such large, machines of this

type. The advantages are unusual. Since

hydrogen is less dense than air, a rotor

spinning in the gas encounters less fric-

tional resistance. Corona or “brush” dis-

charge of static electricity is practically

eliminated. Because of these factors,

hydrogen cooling increases such a ma-
chine’s output by a fourth or more. There
is even less danger of fire than with a

machine running in air, since hydrogen by
itself does not support combustion.

PUSH BUTTON STARTS
ENGLISH FIRE ENGINE
The fire fighters of Burton-on-Trent,

England, have designed a device that

speeds them on their

job. When a fire call

is received at the sta-

tion, the pushing of a

button rings a bell for

the firemen, starts the

motor of the fire

engine, and opens the

doors of the fire

house.

As the vehicle leaves

the station house on
its way to the fire,

the alarm is automat-
ically shut off.

Pushing this button in a

fire house in Burton-on-
Trent, England, rings bell,

starts motors, opens door.

At left the cable, connected
with automatic starter, is seen
before it is pulled from socket.

This big machine, inclosed in a tank of hydrogen gas, is

on its way west loaded on a specially built freight car.

MAKES CONCRETE THAT
RISES LIKE BREAD

A concrete building material that
“rises” like bread in the oven, to attain
a fluffy lightness weighing only a fraction
as much as ordinary concrete, has now
been successfully applied for the first time.
A steel mill at Bethlehem, Pa., has laid

.floors cf it and it has also been used in a
New York City building.

A Swedish discovery, the material is

made by a chemical reaction that fills it

with bubbles of the same gas that makes
bread rise. Introduced in this country two
years ago, it has just passed severe engi-

neering tests at Columbia University.
They showed it so strong that a weight of
370 pounds on one square inch left no
impression.

SMOKE. CHAMBER
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Whales Pursued in Planes Are Shot from the Air

CARELESSslaughter so

thinned the ranks

of the giants of the

sea and made the

j

FIGHTING FOR ITS LIFE. After the harpoon has been driven

home the whale starts a fierce and desperate struggle to escape. A rope,

long enough to give him freedom of movement, is attached to the ship.

When death comes, the animal is dragged alongside to be cut up.

HARPOONER ALWAYS SAFE. Standing securely

on the deck of the whaling vessel, the man at the

. gun fires a torpedolike harpoon at the whale. As the

harpoon strikes, a blast explodes inside the animal.

whales so cautious

that new ways of

hunting them had
to be found. The
latest weapon of the

whaler is the air-

plane. These re-

markable pictures

show how whales

now are pursued
and killed in the

rich whaling waters

in the neighbor-

hood of Cape Horn.

DEATH OUT OF THE AIR. Flying close to the water, a machine gun-
ner in an airplane ends the whale’s final struggles with a rain of bullets.

The dead animal is then towed to the ship and swiftly dismembered.
Formerly the killing of a whale and cutting it up was a long drawn out
affair, but with modern methods the work is finished off in a few hours.

/
/
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LOOKING FOR
WHALES. The
crow’s nest is in an
airplane now and the
search for the mighty
mammals is carried
on by flyers who
rise from the mother
ship and scour the
waters for spouting
whales. Schools of

them can be seen at

a great distance by
the lookout in a
plane. When the ani-

mals are sighted a
warning is sent to

the ship by wireless.

UP FOR ANOTHER BREATH. As the whale,

harpooned but still fighting, rises for air so that he
can continue his struggle, the man who fired the

fatal shot leans over the rail and watches the des-

perate creature gather strength for one last effort.

SIGHTED FROM THE AIR. Flying high over

the waters, a whale is seen by the flying lookout

as it rises for air. From the old crow’s nest the
field of vision was limited, but from a plane a
great expanse of water is visible and as a result

whales are more easily found and dispatched.

I

i

i

I
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An instrument board in plane equipped for blind flying.

Dials are mounted so hands make straight lines across panel.

At left, Jordanoff in the

instructor’s cockpit of

“Blind Robin,’* and below,
drawing shows student in

dark room at the controls.

The speaking tubes and
car phones for communi-
cation during two-way
flight can be seen in use.

Rlind Flying—
By

ASSEN JORDANOFF

A Race Against Death
with only Dials to GuideYou

S
WEEPING a hundred miles an

hour through white, blinding

fog. Straining every nerve for

the unexpected. Gambling your
life on the accuracy of a dozen

dials. That is blind flying. It

is a chancy business that no
pilot enjoys.

My first taste of blind flying was a

thrilling “fog-take-off” during the World
War when I was flying Fokkers on the

Saloniki Front with the Bulgarian “war

birds.” Our field lay in a valley between

two mountains. Each morning a thick

layer of ground mist hung over it. An
hour or so after sunrise the mist would

disappear and we would begin our patrol.

But one morning we were tumbled out of

bed early. Groping our way to the start-

ing line we found the ships warming up

in the murky light.

A Farman bomber was reported coming

across the lines. We were ordered to

attack. One by one we taxied to the far

end of the field. The heavier fog floated

ten or fifteen feet above the ground. We
roared the full length of the runway, only

a foot or two above the earth, to gain

excess speed. Then we pulled back the

sticks, zoomed into the 200-foot blanket

of fog, and burst out into the clear air

above like rockets. By the time we
returned from chasing the Farman home
the mist had cleared.

Of course, a twenty-second zoom through

ground mist is a long way from modern
blind flying. But in those early days we
had practically none of the instruments

which make present-day fog flights pos-

sible.

Seven years ago, I climbed an old

“Jenny” biplane with a ninety-horsepower

motor over Curtiss Field, Long Island,

through 2,000 feet of cloud-fog with noth-

ing but a tachometer, showing the number
of engine revolutions, on the instrument
panel to guide me! During the war, stu-

dents were taught to depend upon this

instrument for various information. With
the throttle open, a motor makes a certain

number of revolutions a minute in level

flight. When the nose is pointed up, giving
more work to the engine, the number of

the “revs” drops down. The steeper the
climb, the greater the drop in revolutions.

Thus, a pilot can estimate his climbing
angle by watching his tachometer.
On this flight, I got clear to the top of

the cloud blanket, which began at 1,500
feet and ended at 2,500 feet, then lost my
balance and had to dive down through
again. It is a curious thing that the point

where a pilot begins to emerge from fog
or a cloud is the place where he is most
likely to lose his sense of balance. Prob-
ably the contrast of the light at the cloud

Copyrighted material



November, 1930 POPULAR SCIENCE MONTHLY 39

Out of fuel and whirling down through a fog bank,
a pilot has no choice but to take to his parachute.

fringe with the darkness of the interior

makes a pilot think he can see better than
he can and causes errors in judgment. In
instrument flying, the pilot should keep
his eyes set on the dials until he is entire-

ly out of the fog or clouds.

RECENTLY, 1 did some special work
in blind flying instruction at the

Curtiss school, Valley Stream, Long Island.

We have a Robin monoplane fitted up
with the rear compartment covered so

the occupant cannot see. The instructor

sits in front and the student occupies the

“dark room” behind to practice blind fly-

ing. The two can converse back and forth

through a system of speaking tubes.

Such machines are being added
to the equipment of many schools.

The famous Army school at Kelly

Field. Texas, where Lindbergh
learned to fly, now teaches instru-

ment flying to cadets as part of the

regular course. On the cockpit panels

of practically every modern plane

are all the indicators necessary for

fog piloting. A present-day flyer

who is not trained to fly blind is only
half trained.

When a student climbs into the “dark
room” compartment o f “The Blind

Robin,” he faces six radium-dialed instru-

ments. The air-speed indicator gives the

number of miles an hour the machine is

passing through the

air. The tachometer
shows how the motor
is functioning. The
rate of climb indi-

cator tells whether
the ship is ascending

or descending and
how fast. The com-
pass gives direction.

The altimeter shows
the height of the

plane above its take-

off point. The bank
and turn indicator

informs t h e flyer

whether h i s wings
are level and if he is

turning from a

straight course.

These are the neces-

sary blind flying in-

struments. Mail
planes, however, are

often equipped with

a score of additional gadgets to help the

pilot fly in all sorts of weather.

The latest instrument boards, one of

which is shown in the illustration on the

opposite page, are so arranged that the

hands of the main dials point toward each
other in straight lines. When the pointers

are all lined up, the pilot knows that he

is flying under normal conditions in refer-

ence to speed, height, and so on. If one
hand moves and breaks the line, the pilot

can easily see it. This is important, as it

keeps the flyer from concentrating on one
part of the instrument panel and losing

sight of the dials on another part.

THAT is what I did two or three years

ago on my first long blind flight be-

tween Toledo, Ohio, and Chicago, Illi-

nois. I was ferrying through a Fairchild-

Whirlwind cabin monoplane. Out of

Toledo, I hit rain squalls, then fog. The
ship was fully equipped for blind flying.

So I decided to drive through. For an
hour, I concentrated on the dials ahead of

me, hardly able to see the wing tips of

the plane. In such flying, the most im-

portant instrument on board is the bank
and turn indicator. In the rough air. I

riveted my attention on it. I was flying at

1.900 feet.

Suddenly, [ Continued on page 151 ]

Courtesy Syerry Gyroscope Company

Artificial horizon pointed out by Ruth Nichols as Clarence Chamber-
lin, upper left, Elmer A. Sperry, Jr., left, and P. R. Bassett look on.

V
r ' &•'
b IT''

In a plane fitted for blind flying, the pilot steers a straight course through a heavy blanket
of fog if he finds the ceiling is too low to permit safe flying beneath the dense clouds.

mm
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Rescue Tank May

End Sub Deaths
Navy Builds Remarkable Tower,

Filled with Sea Water, to Train

Men to Escape from Crippled Craft

By JOHN E. LODGE

I
MAGINE a silver

lighthouse, equal-

ing a thirteen-story building in height,

eighteen feet in diameter, and filled

with sea water, and you have a fair pic-

ture of the “rescue tower” that has just

been completed at the United States sub-

marine base near New’ London, Conn.
In this structure, the only one of its

kind in the world, officers and enlisted

men of the Navy will be trained to save

themselves from sunken submarines and
escape the fate of the 486 men who have
died in eleven undersea disasters since

the war.

The unique training course starts this

month. It will be in charge of Lieutenant

C. B. Momsen, U. S N., and other officers

stationed on the S-4, which was sunk with
forty men off Provincetown, Mass., three

years ago. Since being salvaged the S-4
has served as a floating laboratory for

experiments with submarine rescue devices.

Following the S-4
tragedy, Lieutenant

Momsen, together with other Navy
experts, developed the “safety lung” which,

after several successful tests, was adopted
about a year ago as standard equipment
for all submarines. The function of the

“rescue tower,” in the design of w’hich

Lieutenant Momsen also played an
important part, is to teach future subma-
rine crew's to breathe under water w'ith the

aid of the “lung” when escaping from a
submarine that has been damaged so that

it cannot rise to the surface.

Similar in shape and size to a gas mask,
the “Momsen lung,” as it usually is called

(P. S. M., Dec. ’28, p. 139; Sept. ’29, p]

144), weighs only two pounds. A small

clip, like a clothespin, fits over the nose
to keep the \v6arer from inhaling water

BEACONS ELECTRIC
HOIST

Illustrations by

B. C. Seielstad

WATER.
STEAM.
AIR, AMD
OXY6EM
PIPES

i!r

Above, the partially flooded lock at

bottom of ioo-foot tower. Wearing
safety “lungs,” the men can now escape
and begin climbing to surface. In oval,

the oxygen-containing “lung” and the

mouthpiece. At right, the tower, filled

with salt water, through which the

members of submarine crew are taught
to rise. Cut-outs show a man beginning
the ascent and later resting to accustom
his body to decreasing water pressure.

“Bends” occur if he rises too fast.

Copyrighted material



November, 1930 POPULAR SCIENCE MONTHLY 41

and compel him to breathe through a rub-

ber mouthpiece connected by means of

two tubes to a rubber composition bag
containing oxygen and attached to the

clothes with clips.

The oxygen is inhaled through one of

the tubes, while the other, through check
valves, leads the exhaled air back into

a small compartment filled with soda
lime or some other purifying chemical.

From this chamber the air goes back into

the rubber bag to be inhaled once more.
A valve at the bottom of the bag, designed

primarily to let excess air escape, changes
the apparatus into a life preserver when
closed upon reaching the water’s surface.

THE other day I made a trip to New
London to see the remarkable new

structure built at a cost of about $120,000
to teach undersea sailors the use of this

small and comparatively simple device

which may mean the difference between
life and death to them. Constructed of

steel and covered with aluminum paint,

the 135-foot circular tower gleams in the

sun. Huge skylights, and deadlights or

small circular windows in the sides, insure

high visibility in its water-filled interior.

At night, aviation beacons on its top and
floodlights on each side transform the

tower into a lighthouse for the guidance
of passing airplanes.

Chief Gunner Loughman, one of the

Navy’s crack divers, who will be an instruc-

tor in the course, and E. P. Warren, civil-

ian engineer in charge of construction, were
my guides. Loughman distinguished him-
self in 1915 by descending to the then
record depth of 306 feet during the sal-

vaging of the U. S. submarine P-4 off Hon-
olulu, Hawaii. Since then he has done
splendid work in the raising of the S-4
and in virtually all of the subsequent sub-
marine rescue tests.

Experiments made in the last two years
in the Potomac River off Morgantown,
Md., at the Washington Navy Yard, and
at Key West, Fla., have shown that men
can get out of submarines sunk to a depth
of about 350 (Continued on page 146)

The tower at the right is being

used to train men to make the

life-saving escapes pictured above

by the artist. It is expected that

this training and the safety lung

now used will prevent the occur-

rence of fatalities when subs are

disabled. Since the war such acci-

dents have killed more than four

hundred and eighty Navy men.
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YORK

1927
LINDBERGH FLEW ALONE FROM
NEW YORK TO PARIS,
NON STOP. IN 3S'/2 HOURS

PARIS

Air Progress from

Lindbergh to Coste

First to blaze the air trail between
New York and Paris, Col. Charles

A. Lindbergh with Foreign Min-
ister Briand after his flight.

get—a souvenir hunter who attempted
to snatch a piece of fabric from the plane’s

wing knocked down by another spectator;

the flyers and Lindbergh on a hangar roof,

at last, to escape the cheering crush;

decoys who donned aviation helmets and
left by the front way while Coste and Bel-

lonte were spirited into a car in the rear.

That they succeeded after the tragic

failure of others speaks no less for the

strides of aviation than for their own
dauntless courage. When Lindbergh flew

to Paris three years ago, there was not a

plane in existence that could have made
the westward crossing. Prevailing east-

TWO SMILING French-
men shook hands a few
weeks ago, under difficul-

ties, with Col. Charles A.

Lindbergh. They W’ere crowded
to the back wall of a Valley

Stream, N. Y., hangar by a happy,

cheering mass of humanity that the word
“crowd” fails adequately to describe. Even
sturdy cameramen could not elbow through

to record with their booming flashlights

a historic moment in aviation—the con-

querors of the westward Atlantic passage

receiving the congratulations of the man
who blazed the eastward air trail from
New York to Paris.

A few minutes before, Capt. Dieudonne
Coste, pilot, and Maurice Bellonte, nav-
igator, had dropped out of the skies in

their scarlet Breguet sesquiplane, thirty-

seven and a quarter hours out from Paris,

nonstop. They had completed the first

flight ever made from Europe direct to the

United States.

There followed a series of vivid inci-

dents that no one who was there can for-
While the Spirit of St. Louis, in circle, was winging its way toward Paris, in 1927,
these vast crowds awaited it in the glare of searchlights, near the Paris landing field.

NUMBER OF LICENSER PILOTS IN US-

When Lindbergh flew 1,572

When Coste flew 9.472

COMMERCIAL PLANES OPERATING IN US.AIR-LINE PASSENGERS POUNDS OP AIR MAIL YEARLY

Before
Before Coste

5*702 a year
165 , 26? a year

Before Lindbetgh Flight 010.055

Before Coste 7,100,000

Time of Lindbergh Flight 1,064
Time of Coste Flight 0.02

7
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Giant Stride in Aviation in Three Years

Gave Westward Flight over the Atlantic

Its Success in Spite of the Head Winds

That Cut Plane s Speed and Ate Up Fuel

ward winds are almost insuperable

obstacles to the westerly flyer. Bad
weather off the Newfoundland
banks trouble the aviator who has

managed to get even that far. It

remained for Coste and Bellonte

to demonstrate that there was a
plane that could do it.

Comparisons with Lindbergh's

flight are inevitable. They are

highly creditable to the Frenchmen. The
westward flight is infinitely more difficult

than the eastward because of headwinds
that drag down a plane’s speed and rob it

of fuel. Yet Coste and Bellonte success-

fully covered 4.100 miles westward to

The
and

end of the first Paris-New York flight. Capt. Bieudonne Coste (right)

Maurice Bellonte step from plane, to receive a wild American welcome.

Lindbergh's 3,610 miles to the east, with
an almost identical flying average of 109

miles an hour.

The Frenchmen, with their 14.000-pound
load, took off easily after a 2.500-foot run.

Lindbergh had a hard time getting aloft

with a load of 5,200
pounds after a run of

3,800 feet. It is also to

their credit that the men
in the 650-horsepower
crimson Breguet sesqui-

plane were able to advise

the world constantly of

their progress by radio.

Lindbergh carried none
in his 200-horsepower
Ryan monoplane, pre-

sumably because every
ounce of weight was pre-

cious, and had he met
with accident the world
might never have known
his fate.

Americans need not

fear a slight to Lind-
bergh in acknowledging
the Frenchmen’s really

superior achievement. It

simply bears witness to

the tremendous progress

that aviation has made
since Lindbergh, alone, blazed the trail

three years ago.

The figures at the bottom of these pages
show the astounding development of flying

in the mere three years that elapsed

between Lindbergh's and Coste’s flights.

“Here they come!” The
scarlet Breguet glides- to a

landing after its transatlantic

crossing in about 37 hours.
Photographers’ flashlights silhouette the crowd that overwhelmed
Coste and Bellonte with welcome as they end their long flight.

i930
COSTE AND BELLONTE FLEW FROM
PARIS TO NEW YORK. NONSTOP.
IN 37 '/* HOURS

WORLP’S SPEED RECORD MUNICIPAL AIRPORTS IN US. MILES FLOWN YEARLY IN US. WORLD’S BIGGEST AIRSHIPS

When Lindbergh Flew 278 m.p.h. Up to Lindbergh's FI ight 207 Merc Lindbergh Fliaht 12,000,000 When Lindbenjh Flew los Anyeles
When Coste Flew 357 m.p.h. f>yTime Cosle Arrived 433 In Year before Coste rlicjjht 130*000,000 2,470,000 cu.ft. When Coste Flew

r-ivo and R-ioi, 5,000.000 cu.ft/
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NEW RACE OF BIG
HONEYBEES

NOW BEING BRED
These scenes from the De-
partment of Agriculture's

bee laboratory show how
Government experts are try-

ing to develop stronger bees

capable of covering a wider

range—Various strains are

crossed while six million are

under observation.

Breeding may make the
honeybee, seen in the oval,

the founder of a new race,

and may give to his face,

below, a longer proboscis.

To keep tabs on a particular bee’s movements, a Govern-
ment expert lures it with an “artificial flower” and marks
it with a spot of color. Aided by this identification, experi-

menters found that the average bee makes between ten
and twenty trips for honey during the day and spends
a little less than an hour away from the hive on each
trip. Experts now hope to breed a bee with stronger
wings and a bigger honey stomach so that it will be able

to fly farther and bring back a heavier load of honey.
The picture shows a drop of color being applied, with a

medicine dropper, to the bee’s body. The “artificial

flower” by which the bee is attracted is a flask of sugary
syrup and will readily collect a number of bees when
placed near a hive. But this syrup is not the only thing
that attracts bees. Tests proved that the color of the
flowers plays an important role. Studies recently made
showed bees can see light waves that are invisible to man.

This hive houses a colony of a hundred thousand
bees. It is mounted on a delicate automatic re-

cording balance that charts the hive’s gain or

loss in weight from hour to hour, thus giving a

check on the movements of the bees and their

production of honey. When a storm approaches,
the workers flock to the hive and its weight
rises. Honey weight is measured from day to day
by taking readings at dusk, as the woman shown
in the picture is doing, when all the bees are in

the hive. The hive produced twenty pounds of

honey during a twenty-four-hour period. But the
Government hopes its new bees will do better yet.

Ultra-violet rays may be good for growing children but
young bee grubs die when exposed to them. Also, tests

show that queens, treated with the rays, receive no
benefit, but on the contrary seem more likely to be
deposed as hive rulers. These discoveries were made
when experts tried sun lamps as aids in creating an
improved race in the laboratory near Washington, D. C.
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IVORY TUSKS BY THE TON

Between thirty and forty tons of ele-

phant tusks from the wilds of Africa and

Asia were banked together recently in a

sale room at Mincing Lane, London. Eng-
land—one of the chief ivory markets of

the world. Seven hundred elephants con-

tributed to this unusual hoarded treasure,

valued at many thousands of dollars. A
pair of tusks may weigh anywhere from
fifteen to two hundred pounds. This large

batch of the precious material was dis-

persed to various manufacturers at a spe-

cial sale, thence to be made into billiard

balls, piano keys, combs, toilet articles,

umbrella handles, chess men, and numer-
ous other objects.

PLUNGER IN TOOTHBRUSH
MAKES BRISTLES WHIRL
Brushing the teeth up and down, as

dentists advise, is easy for those who use

a new rotary toothbrush. When the handle
is gripped and a sliding rod pushed in and
out, the brush spins. After use, a few
rapid movements of the plunger serve to

rid the whirling brush of excess moisture
and allow it to dry, preserving the bristles.

The secret of the brush’s spin is a spiral

screw cn the plunger, similar to the drive

commonly used in small hand drills.

CARS HURLED INTO AIR
FURNISH NEW THRILL

Spiral screw in toothbrush handle whirls bristles

against teeth as plunger is pushed in and out.

“Leap-frog” cars provide the

latest thrill for amusement seekers

on the Steel Pier at Atlantic City,

N. J.

Streaking down a steep descent

at dizzy speed, dare-devils in small

steel cars leap from fifteen to

twenty feet into the air, over one
another, when reaching the

up-curve at the bottom of the

incline. The track has been care-

fully designed and laid out so ihat

the cars may not only attain the

greatest possible speed and make
startlingly high jumps, but. after

their aerial acrobatics, will “land

on their feet,” insuring the com-
parative safety of the drivers.

The stunts are similar to those

of the old circus days when a car,

rushing down an incline, leaped a
gap. The little steel cars make
higher jumps, however, than were
possible with the circus machines.

COAT HANGER PEDALS
USED TO PLAY PIANO

Coat hanger pedals attached by rods
to the bass keys of a piano enable Charles
H. Jennings, of Pittsburgh, to play parts
in the lower range of the piano with his

feet, while with his hands he is playing in

the upper scales. With this arrangement,
he can play compositions that ordinarily

would be impossible. The coat hangers are
a temporary installation which Jennings
plans to replace with pipe organ pedals.

THIS VACUUM MOUTH
DUSTS SMALL PLACES
A new “mouth” for a vacuum cleaner

hose sucks dust from drawers with com-
partments containing small articles. The
drawers need not be emptied. Designed
for use in printers’ shops, where type is

kept in cases divided into sections, it also

has proved useful in surgical supply houses
and typewriter repair shops, where small
parts for sales and repairs are stored in

cases and drawers. The attachment can
be made in various sizes.

Using coat hangers as pedals to play the bass,
C. H. Jennings gets double duty from piano.

With this vacuum cleaner mouthpiece, small
places, like type cases, can be easily dusted.
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CLIMBING VINES HELD IN
PLACE BY METAL HOOKS
Small metal hooks that can be inserted

either in wood or masonry aid the house

owner in achieving the picturesque effect

of a wall or chimney covered completely

with climbing roses or other vines. If the

surface is wooden, the nail is simply driven

into the wood and the soft metal hook
bent toward the wall and around the vine

tendril, which thus is prevented from hav-

ing its own way, kept in place and safe-

guarded from the effects of wind. In the

case of a masonry surface, the hooks are

inserted in shells which fit into holes in

the wall made by means of a special drill

and drill holder.

To make the holes in the masonry, the

drill is put in the holder, the end of which
is hammered lightly. The drill is rotated

by hand at each stroke.

NO DIRECT DRAFT WITH
NEW TYPE VENTILATOR
A new type of ventilator, whose inlets

resemble large artificial flowers, gives pro-

tection against draft, according to the

statement of the manufacturer in Ger-
many. Placed on the ceiling and walls of

the room, the outlets are fashioned in a
series of concave disks that break up the

current of air. The sheet-metal plates

thus distribute the incoming air equally
throughout the room, avoiding a direct

blast or draft.

Other features of this novel ventilator

are its “artificial weather making” proper-

ties. The outside air is passed through a

humidifier, which gives it the proper mois-

ture. A heating arrangement automati-

cally warms the air to correct room
temperature.

ODD VESSEL BUILT TO CARRY "SUB”

Submarines wouldn’t find it easy going
in the shallow rivers of France. But a ship-

building firm at Chalon-sur-Saone, a city

more than 200 miles inland, recently

delivered the submersible

Argonaut successfully to

its base in the Mediter-
ranean Sea.

The photograph shows
how the feat was accom-
plished. A specially built

“submarine carrier” served

as a floating dry dock for

the undersea craft, which
was carefully braced
against any possibility of

shifting. Then the odd car-

rier journeyed down the

Rhone River in the tow of

a tugboat. A pair of rud-

ders at the stern of the

“sub” carrier served the

double purpose of Steering Loaded on a huge flatboatlike carrier, a French sub-
file Craft and slowing it. marine was carried across France 200 miles to the sea.

SMOKE VEIL GUARDS CITRUS TREES
Eight million dollars worth of citrus

fruits—lemons, oranges, limes—are put

to bed under a protective blanket of oil

smoke in the vast orchards of the San
Joaquin Valley in California whenever
frost threatens. This is the method that

the fruit growers of this western orchard

kingdom employ to guard their precious

ripening tree crops from death by cold

during the fall and winter months. From
October to December, especially, care must
be taken to swathe the trees in a warm
veil of heavy smoke, thus combating the

frost by giving it no chance to attack the

tender fruits maturing on the boughs.

The apparatus for spreading the guard-
ian smoke throughout the orchards is a

unique combination of the old and the new
in science. When the temperature falls

to the freezing point (thirty-two degrees

Fahrenheit) the growers are informed by
an automatic alarm device placed in the

orchard. A metallic thermometer that
indicates temperature changes by expan-
sion or contraction of a strip of metal
makes an electrical connection which gives

a warning to the fruit owners living in the

vicinity. The growers then hasten to the

orchards and light huge lamps or smudge
pots stationed at regular intervals along

the aisles between the trees. This smoke
screen acts as a blanket around the trees,

so that the air that comes in contact with
them cannot chill to the dangerous freez-

ing point. In this way many fine orchards
have been saved.

These devices, tall as men and resem-
bling the familiar domestic lamps of fifty

years ago, give off a pungent cloud of oil

smoke which settles on the leaves and fruit.

This cloud acts as a protection to keep the

heat in and so maintain a practically even
temperature. The oily smoke has no injuri-

ous effect on the trees or their fruit.

Above, the de-

vice that auto-

matically warns
fruit growers
of dangerous
drop in tem-
perature. At
right, one of

the oil burning
smudge pots

from which the
protecting cur-

tain of smoke
is thrown out.
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MOVIE MADE AS SURGEON OPERATES
IN BERLIN HOSPITAL

BLINKING LIGHT TELLS
DAMPNESS OF LUMBER
How damp is a piece of lumber? Blink-

ing lamps tell the facts almost instantly,

in an ingenious electric device recently

developed by the U. S. Forest Products

Laboratory, at Madison, Wis.

The new “blinker” machine’s artificial

OUTBOARD MOTORBOAT
HITS 50-MILE SPEED

When an oil well in Ector County,

Texas, burst into flame just as it came in,

the men in the drilling crew were com-
pelled to flee for their lives. The accom-
panying photograph taken at the moment
the explosion occurred shows clearly the

powerful blast and the men running for

cover.

The photographer got his picture, but

nearly lost it when his tripod went up in

flames. Before the fire could be checked,

the steel derrick and surrounding steel

construction buildings were
melted in the heat. It is

believed that a piece of flint-

like rock, loosened by the nitro-

glycerine blast with which the

w'ell war. being “brought in” and

driven upward by the gas pres-

sure, Struck a spark which This unusual photograph was caught by the camera

ignited the gas. at the instant this big oil well exploded into flames.

Above, the side of the camera case has been
removed while it is being focused on operating table.

“feeler’ is a set of sharp prongs, mounted
on a hammer to be driven into a piece of

w'ood under test. Electricity passes from
one pair of prongs to another, its volume
depending upon the amount of moisture in

the wood. This electrical flow is shown by
the rate at which a neon light blinks.

The number of blinks per second is com-
pared with that of another “standard”

blinker, which may be set to represent any
predetermined percentage of moisture. If

the user desires to measure the exact

moisture content, he adjusts the standard

blinker until both lamps flash in unison,

and then reads dial for moisture content.

CLIPS TO CREAM TUBE
There is less hunting for the missing

utensils of a shaving kit, now that a brush
has been invented that can be attached
directly to a tube of your favorite shaving
cream. The tube serves as a handle for the

brush. Squeezing the tube slightly shoots
the proper amount of cream right into the

center of the bristles, where it will not

fall off.

A plunger on the side of the attachment
must be pressed before the cream can be
released. It doses automatically, sealing

tube and keeping cream from drying.

Traveling at almost fifty miles an hour,

Ray Pregenzer, of Antioch, 111., recently

set a new world’s speed record for out-

board motorboats. His official speed was
49.723 miles an hour. The record was
made during recent speed trials on Fox
Lake, 111.

Manufacturers of outboard motors are

now wondering just how fast boats can be
driven by these engines. At present fifty

miles an hour looks like the maximum.

CAMERA ON JOB AS OIL
WELL ROARS INTO FLAME

The ball-shaped object, center, is a motion picture

camera filming an operation in a Berlin hospital.

Movies are taken of operations in a Ger-
man hospital in- Berlin by means of a queer
motion picture camera suspended over the

operating table in a ball-shaped metal case.

The films taken in this modern addition

to hospital equipment are used by doc-

tors in studying the reaction and condition

of patients undergoing an operation. They
are also run off to teach surgical technique

to students. All the apparatus necessary to

a complete film studio has been installed.

NEW SHAVING BRUSH
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New Ways to Study Stars
\

*

Latest Improvements in Instruments
Make Astronomy Easy for the Novice

—

Pygmy Telescope Rivals Biggest Ones

TWO EDGES OF A STAR. Peering
through an eyepiece at Mt. Wilson, the
astronomer sees the image reflected by
two .mirrors and with the data thus
obtained determines size of solar giants.

SOLAR SYSTEM IN GLASS GLOBE.
The sun, earth, and planets are shown
within a sixteen-inch glass globe de-

signed and developed by Otto Jerome
Russert of Schenectady, N. Y., for use

in teaching astronomy. The constella-

tions, with their names, also appear as

well as comparative sizes of planets.

LITTLE GIANT AMONG TELESCOPES.
Only fifty-four inches long, this telescope, de-

veloped by G. W.- Ritchey, American astronomer,
is said to be superior in some ways to the
mighty instruments in use at the big observa-
tories. It is now being used in France, but
Ritchey plans to build one eighteen feet long
in America. This new type instrument, he says,
will be the most powerful ever constructed.

SOLAR MOVEMENTS AT A GLANCE. This intricate
machine, built with the utmost mathematical precision, is

adjusted to show a class of astronomical students the gradual
change in relative positions of the sun, moon, and earth.

Though the apparatus itself is complicated, its operation is

simple—turning a crank swings the sun and planets through
their phases and changes are then easily pointed out.

THE HUNT FOR BIGGER
SUNS. Mirrors mounted on a
fifty-four-foot steel bridge, and
connected with the 100-inch tele-

scope at Mt. Wilson Observatory,
Calif., are to be used in’ the effort

to measure size of remote stars.

STAINLESS STEEL SHOWS STARS. No longer

will builders of telescopes be obliged to use costly

and fragile glass or quartz mirrors, if the process now
being developed, by G. H. Lutz, Philadelphia metal-
lurgist, is successful. As Lutz’s mirrors are of steel

alloy, and unbreakable, telescope costs may be cut.

Copyrighted



November, 1930 POPULAR SCIENCE MONTHLY 49

They Built Their Own

HOMEMADE DIVING
SUIT. Old inner tubes,
patched together for fabric,

and a three-gallon water
bucket as a helmet, with an
old-fashioned beer pump to
furnish air, constituted a div-
ing suit made by Kent Kyle
of Chicago, 111. The pieced-
togethcr suit has proved so
satisfactory that Kyle has
been able to remain under
the water for six hours in it.

FIDDLE MADE BY HAND.
Putting together 2,500 matches
with waterproof glue, Arthur
Groverman, Washington, D. C.,

made himself a violin, the finished

instrument being shown above.

A BACK YARD CIRCUS.
When the circus fever hit

Walter Matthie, 17 , of Long
Beach, Calif., he went to
work and in three years built

one for himself. It is now
complete to the last stake
puller and flaming banner.
There are forty-one wagons,
nine cages filled with animals
carved by the boy, and fully

equipped main top, side show,
dining, and living tents.
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MOUNTING HELPS FLAG FLY FREELY

USE LIFE PRESERVER AS CUSHION
Timid passengers at sea may be reas-

sured by the fact that the cushion of a
new style of deck chair is itself a life pre-

server. British liners recently introduced

the novelty. The cushion is said to be
capable of supporting three persons in

the water. For use, it is removed from
the chair and strapped around the body.

ONE-PLANT HOTHOUSES
NOW USED IN ENGLAND

NEW SHOES NOW SHAPED
TO FIT LIKE OLD ONES
Why are old shoes more comfortable

than new ones? To find out. Abraham
Sachs, shoe dealer of Salisbury. Md„ made
a practice of inserting his hand in each
pair that a hard-to-fit customer had been
wearing. He found that a shoe begins to

be comfortable when the sole has taken

the shape of the customer's foot, a process

that often took considerable time. Having
got this information, Sachs invented a

device that would immediately shape the

leather to the form which it would even-

tually take in any event.

His device is a hand press in which the

shoe to be fitted is placed. A metal form
is then inserted. Perforations on the form
allow special “bumps” of metal, corre-

sponding to the shape

of the customer's foot,

to be added. Then a
few turns of the press

handle, and the shoe

is said to be as com-
fortable as if it had
been worn for months.

Flags tangled around the pole can be unwound
with this device as the crank turns the pole.

Big game hunters for zoological gardens

can now capture wild beasts by shooting

them with hypodermic needle bullets that

put them to sleep.

These “mercy bullets” have the ap-

pearance of miniature aerial bombs, fins

at the rear keeping them on a straight

course. When the projectile strikes the

animal it shoots a quantity of narcotic

into its blood stream. Within two min-

utes, the beast falls into a sleep that lasts

for an hour or more, the inventor of the

new drug bullet explains.

The American flag is neither

beautiful nor glorious when
tangled around a pole. At
least that is the way it seemed
to Robert Peters of New York,

a World War veteran. So this former

chief gunner’s mate on a Naval mine
sweeper has invented a device that is

expected to keep the flag from winding

itself around the staff.

A few turns on the crank handle of his

new flagpole mounting and the pole re-

volves. thus loosening the tangled folds of

the flag and allowing it to fly as it should.

The device does not interfere in any way
with the regular use of the halyards. The
inventor is shown at

the right demonstrat-

ing his device.

“One-plant hothouses” are being used
on English truck farms to speed up the

growth of vegetables. One farm uses

2,000 of the forcing jars which are placed

over plants to protect them from chill and
to speed up their development. These
tiny hothouses are either solid glass and
bell-shaped or tiny panes set in a pyra-
mid-shaped metal frame. The latter type

is growing in favor because the panes can
be replaced in case they are broken. Each
type has ventilating holes near the top.

Both kinds are shown in the picture to-

gether with the vine of a vegetable mar-
row grown under one of t,he glasses.

With this hand press and a metal form of the

foot to be fitted, shoe dealers are now able to

make new footwear feel comfortable at once.

English farmers are using these two types
of portable hothouses to speed plant growth.

NARCOTIC BULLETS PUT
WILD BEASTS TO SLEEP
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PLAY FOOTBALL ON 32-INCH FIELD
A THiRTY-two-inch field forms the grid-

iron of an indoor football game invented

by H. H. Jones, football coach at the

University of Southern California. The
manner in which the game is played gives

all the unexpected twists of a real outdoor

contest. It lasts for an hour and is divided

into quarters just as is an intercollegiate

contest. It is governed by the same rules

that regulate the plays in actual gridiron

battles.

Two play the game. The player on the

offensive, like the quarterback on a real

football team, selects his play on the

“playfinder” at the side of the field, then

spins a needle which indicates where to

look on the side panel for the outcome of

the play. On this panel a total of 652

possible results are listed. The results of

plays are arranged in groups to make the

winning and losing as real as possible and
to provide unexpected thrills.

Thus as the goal posts are neared the

chances of gains become relatively few

—

as is generally the case in an actual out-

door contest. The field is arranged in

zones and in each only the plays that a

quarterback should use in those parts of

an actual gridiron are employed. The
game is said to be excellent training for

football squads, teaching the members the

type of plays that are best at different

stages of the game.
Coach Jones is shown at right, above,

demonstrating game to Tom Lieb, football

coach at Loyola University, Los Angeles.

CADDIES IN WIRE ARMOR
DEFY CARELESS GOLFERS
Like baseball catcher's masks which

not only fit over the head but also cover
the body, extending below the belt, are

curious suits of wire armor worn by boys
who retrieve golf balls on a new driving

practice range at Los Angeles, Calif. The
contrivance with which they scoop the
balls into pails is a small wire net attached
to a long metal handle.

FAMILY’S BICYCLE BUILT FOR FIVE
Memories of the gay nineties with their

bicycles built for two are evoked by a

bicycle for five constructed by an ingen-

ious family man of Berlin, Germany. His

bike, however, has several advantages over
the double bicycle of thirty-five or forty

years ago, especially from the children's

point of view. He fastened two ordinary

bikes together with three steel

tubes, two connecting the frame-

works in front and in back, and
a third linking the frames of

the rear wheels.

In two loops of strong rope,

suspended hammock-wise from
the tubes connecting the frame-
works, he hung a little boat. The

canoe not only accommo-
dates three children on a
trip, but adds greatly to

their fun when they reach

the beach and sail in it.

There is no, connection
between the handlebars,

which throws the responsi-

bility for steering upon each
of the riders. It was found,

however, that with a little

practice the movements of

the front wheels could be
synchronized so that there

was no difficulty in making
the turns. A difference of

opinion probably would halt

all advance.
Two bicycles clamped together, with tiny boat swung between
them, makes ingenious carry-all for this Berlin family.

Flying golf balls have no terror for the cad-
dies wearing this defensive wire mesh armor.

THERMOMETER FOR AUTO
A thermometer that can be pinned to

the upholstery in an automobile shows
the passengers the temperature during a

ride. The instrument is operated by
expanding and contracting metal.

This tiny, all-metal thermometer pins to the
upholstery of an auto to show temperature.

1
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NEW 37-POUND talkie WIRE-PAPER LATEST BUILDING AID
CAMERA, SOUNDPROOF
With a weight of only thirty-seven

pounds, a new soundproof talking motion
picture camera has been developed.

It is mounted on a tripod and can be
handled almost as easily as an ordinary

studio camera. The new machine's sound-
proof qualities are necessary to keep out

of the record all sounds that do not come
directly from the microphone which picks

up a speaker's voice. It is also fire- and
waterproof, making it valuable for gather-

ing newsreel material.

The light weight housing of the new
camera is made of a transparent compo-

Wire-reexforced paper is a new build-

ing product, used as a foundation for
plastering and reenforcement with con-
crete floors. It is made by weaving heavy
wire mesh into the surface of strong
fibrous paper.

As a foundation for concrete flooring,

the composition material is laid in long
strips on the floor spaces and attached to
the steel or wood beams by special clips.

Wet concrete is poured over the material,
and the wire mesh becomes embedded in
the concrete, while the paper acts as an
insulating and soundproofing aid. The proc-

ess in using the wire-paper for plas-

ter foundations is much the same.

Mounted on a tripod, this soundproof 37-pound
talkie camera is designed for outdoor work.

sition similar to celluloid. In the past,

many of the soundproof cameras in use

have been of a large “ice box” type,

mounted in a heavy cabinet weighing 500
pounds and much like the standard home
refrigerator in appearance.

BUTTERFLY WINGS TAKE
PHOTO OF THEMSELVES
A mystery that science has yet to

explain is the curious fact that butterfly

wings can photograph themselves in the

dark, according to Austin Clark, of the

U. S. National Museum, who discovered

the phenomenon.
Clark mounted butterfly wings on paper

and placed them in the bottom of a card-

board box. Then he laid a fresh photo-

graphic plate, emulsion side down, on top
of the wings and put away the sealed box
for a week. At the end* of this time the

plate had acquired a clear image of the

wings, complete in detail and relative shad-

ing. Black patches on the wings came out

black on the plate, and therefore white

upon the print made from it. Exactly

the opposite was true of white spots.

Thin strips of transparent cellophane

between wings and plate ruled out the

possibility that the effect was caused by
contact with chemicals in the wings. The
pictures appeared just the same with the

cellophane, although glass and quartz pre-

vented them.

QUARTER-INCH LIGHT
WORKS ON 110 VOLTS

FRONT-WHEEL DRIVE USED IN 1908

Heavy wire mesh, woven into paper, is being
used as a foundation for concrete flooring.

WANT TUGBOATS TO USE
LIGHTS, NOT WHISTLES
Blinking lights instead of tooting whis-

tles would enable river craft to communi-
cate noiselessly with each other, in a plan

proposed by the First Avenue Association
of New York City.

Department of Commerce rules now
provide that a steam vessel overtaking

another and wanting to pass on the right

shall give one short blast. If answered
by another, the overtaking vessel shall

change her course and pass on the left side.

Flashes of white light could easily be sub-
stituted for the whistles, William W. Hop-
pin, president of the Association, told

Popular Science Monthly. Men who
pilot ships on inland waterways, he points

out, are trained to look for the colored

port and starboard lights of an approach-
ing vessel and therefore would not miss
the flashing white signals. In fact, they
might be less confusing than whistle blasts,

since in a crowded river it is sometimes
hard to tell from what direction the whis-

tle comes. Hoppin would amend the

rules to provide for their use.

There is nothing new
under the sun, not even
the front-wheel automobile

drive. Back in 1908, the

pioneer racer, J. Walter
Christie, entered a front-

wheel-drive machine in the

Vanderbilt Cup races. Two
cylinders were carried

directly over the front axle.

As the inventor of the

recent “greyhound” Army
tank that can charge over

sand dunes and plowed
fields at forty miles an

hour and make sixty miles

an hour on the open road

(P. S. M„ Nov. ’29. p. 62)
Christie evidently retains

his zest for speed.
A rare picture of the first front-wheel-drive car ever made. It was
built for J. Walter Christie for the 1908 Vanderbilt cup races.

A giant and a midget among elec-

tric lamps appeared together recently

in one of the laboratories of the Gen-
eral Electric Company. A tiny neon
light, a quarter of an inch in diameter,

claims the distinction of being the

smallest lamp ever made to run on the

ordinary 110-volt household lighting

system. Its big brother, one of the

world's largest incandescent lamps,
developing approximately 100.000
candlepower. is used for motion pic-

ture studio lighting.

The big and little among lamps is this quarter-

inch neon and the 100,000 candlepower light.
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BIG CRANE LIFTS LITTLE
ONE IN TILBURY HARBOR
An out-of-the-ordinary experience for

a sixty-five-ton crane working in the Til-

bury harbor, England, was to be hoisted

itself and moved to a new position by a
mightier derrick. The monster of 150
tons’ capacity picked it up as easily as the

little one handled bulky crates and cargo.

The cranes are part of the equipment of

a large British shipping concern.

LOUDSPEAKER HEARD
25 MILES AWAY

Residents of Berlin, Germany, recently

listened to the strains of music from a
loudspeaker twenty-five miles away. The
speaker’s voice was said to equal the vol-

ume of an orchestra of 2,000 pieces. Placed
on a roof for the test, by a German elec-

trical concern, it produced air waves that

could be felt on the skin 150 feet away.

A current of 120 amperes was required

to operate it. Its diaphragm vibrated a

full inch to produce its voice.

FLEE DOWN GUY WIRE TO
ESCAPE OIL WELL FIRE

Riding a twelve-pound emergency slide,

oil men who are trapped by fire high up on
well derricks can make their escape down
guy wires. This new slide was devised by
Oscar Curley and R. Hecox, employees
of the Standard Oil Company of California,

and is now part of the regular equipment
of that company.
When a derrickman goes aloft to work,

he carries the portable slide on his shoulder

until he reaches the place where the wires

are fastened to the tower. Then he clamps
the safety slide to a wire with the brake

on and goes about his work. In an emer-
gency, he can make a quick escape by
slipping one leg through the metal leg

sling and releasing the brake. When the

rider nears the ground, he can slow down
his speed by means of the brake lever.

Above, an oil well

man slides to safety,

using the new device

that grips guy wire

down which he
shoots. At right,

close-up of life-saver.

ROBOT FOR LIBRARY STAMPS CARDS
You may see a strange-looking metal

box in your home free library one of these

days. If so, it will be a new automatic
register for books being withdrawn, which

The work of registering and issuing books in public libraries may
be speeded by this robot which automatically stamps date on cards.

was exhibited recently at the convention

of the American Library Association in

Los Angeles, Calif.

When a bock is taken out, the book
card is given to the libra-

rian at the desk. She
inserts it in the automatic
register and turns a

knob. Automatically the

date is stamped on the

card and it is again placed

in the book. The device

is said to speed up the

work of registering

books, as the capacity of

the robot is far in excess

of that possible with the

hand stamp and number-
ing now in general use.

The illustration at the

left shows the date

stamper being used in a

public library.

S3

AQUAPLANING ON LAND IS

NEW DARE-DEVIL STUNT
If STEEPLEjACK-climbing and para-

chute-jumping begin to pall, here’s a brand-
new sport for thrill-seeking dare-devils

—

“aquaplaning” on dry land behind a speed-
ing car. Recently Louis Moore, Los
Angeles, Calif., racing driver, gave Doug-
las Harper a surfboard ride at seventy-

five miles an hour over a dry lake bed
near Muroc, Calif. A slight bump beneath
the board, or a moment’s loss of balance,

and it would be all up with the rider.

‘‘CAT’S CRADLE” FIGURES
TRACE MAN’S MIGRATION
String figures, of which the familiar

“cat’s cradle” is a typical example, have
proven clues, in the hands of modern
anthropologists, in tracing the migration

of primitive men throughout the world.

Many native tribes of Pacific islanders,

Australians, and North and South Ameri-
can Indians have their own characteristic

string figures. The games are commonest
in the South Pacific, and comparison of

them suggests that ancient South Pacific

tribes, perhaps highly civilized, migrated

to Australia and to the Americas, bringing

their string games with them. No such

pastimes appear in Europe or Asia.

TAIL CARRIED BRAIN «F
PREHISTORIC MONSTER
Diplodocus, one of the biggest animals

that ever lived, thought with his tail

instead of his head. That is where he car-

ried his brains, according to experts of the

National Museum who have just put the

bones of one of these monster dinosaurs

together.

However, they say, that did not make
him any smarter. All of the giant lizards

known as dinosaurs were more distin-

guished for their size than their mentality.

This specimen was eighty feet long, and
when alive, weighed about fifteen tons.

Probably millions of years ago he wal-

lowed in a semitropical swamp now the

mountains of northeastern Utah.
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At left, the teletype machine used in assem-
bling weather reports. Above, pilot in radio
equipped plane hears report of what’s ahead
and tells how things are going with him.

Weather Man Makes the Air

New Service Will Provide Hourly Radio Reports

Along 13,000 Miles of Airways

By GEORGE GEE DOWD, JR.

Studying the weather tape. The message re-

ceived from the teletype machine is printed on
a strip of paper, not unliKe the ticker tape.

PILOTS plying America's sky-

ways from the Atlantic to

the Pacific and from Alaska

to the Hawaiian Islands will

receive hourly weather reports and
regular three-hourly forecasts in the

form of radio bulletins and maps
as soon as the U. S. Weather Bureau
completes expansion of its special

service in aid of aviation.

Congress recently granted the

Bureau $1.400,000—more than one
third the sum it spends annually for

all of its work—for the purpose of

making our airways safer for the

flyer.

As this is written, the scope of the

Bureau’s aviation service has been
extended considerably. Over approx-

imately 13.000 miles of commercial
airways, frequent and regular

weather reports now are being

issued. Along about 8,000 miles of

them, a twenty-four-hour teletype

communication system with
exchange of reports every hour has
been established. The other 5,000

miles are served by reports trans-

mitted at frequent intervals by tele-

phone and telegraph. In addition,

a limited service is provided on
nearly 3,000 miles of airways over
which, as yet, there is comparatively
little flying.

The hourly interchange of weather
reports is made mainly by means of

the teletype, the device which, through
wire lines, automatically and simultane-
ously reproduces, at as many points as

desired, messages written with the aid of

an ordinary typewriter keyboard (P. S.

M„ Mar. ’29, p. 23).

These reports are assembled at strategic

places, where bulletins, giving the state

of the weather, height of low clouds, fog,

and visibility at all points on the airway,
are issued every hour by radio. A majority
of transport planes now are equipped to

receive these radio bulletins while flying.

ASIDE from this hourly service, main-
• tained chiefly by stations installed

recently for the purpose, about 110 of the
older Weather Bureau stations, both on
and off the airways, now take and report

observations every three hours, instead

of only twice a day as formerly. Their
reports are sent to seven forecasting cen-

ters, located at Cleveland, Ohio; Fort
Crook, near Omaha, Neb.; Salt Lake City,

Utah; Oakland, near San Francisco, Calif.;

Atlanta, Ga.; Dallas, Tex.; and Portland,

Ore.

The three last-named centers have been
established since July 1. At these places

maps are drawn and radio bulletins issued

every three hours, day and night, report-

ing existing conditions and forecasting con-

ditions for the next three hours along all

airways in the surrounding territory. The
broadcasts are made from a rapidly extend-

ing network operated by the Department

Copyrighted material
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Hourly reports from distant points go to one of seven central stations and from there

they are radioed to flyers who thus know exactly what kind of weather lies before them.

of Commerce, which now embraces about

forty stations, and received by airports,

landing fields, and aircraft in flight.

About four fifths of the total area of the

United States now is covered by this inten-

sive service, and in the course of a year

it doubtless will blanket the entire country.

The Weather Bureau’s program provides

for the establishment of observation from
pilot balloons at several additional stations,

including Albuquerque, N. M.; Cincinnati,

Ohio; Dallas and Del Rio, Tex.; Elko,

Nev.
;
and North Platte, Neb.

Besides, the Bureau is increasing its air-

ways service in Alaska, where a new sta-

tion has been organized at

Nome. There and at Fair-

banks, pilot balloons have
been stationed. In the Hawai-
ian Islands, the service will

include a chain of interisland

stations, which will transmit

radio reports to Honolulu,
where they will be relayed to

pilots flying from one island

to another. Thus, not only the

country itself but some of its

territorial possessions as well

will be covered by the service.

(Continued on page 158)
Every day Navy planes climb into the air to determine the

weather conditions. This pilot is just back from such a hop.

Note recording instrument on
wing of Navy plane, above.

Map shows location of airway
weather stations now operating.
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At left Bowlus points out the aileron feathers
from tip of pelican’s wing, and above he studies
these feathers, used by bird to maintain balance.

I Studied the Birds

to Learn to Fly
By W. HAWLEY BOWLUS

For twenty years Bowlus went

to school to the birds, those

“greatest of all pilots of the air.”

Even today he is never without

his spyglass, still trying to probe

the secret of their tireless flight.

In this article he tells you what
he has learned and how this in-

formation can be used in the

thrilling sport of flying a glider.

WHEN I was a small boy, I used
to climb to the top of an old

haystack and spend hours lying

on my back watching the hawks
and buzzards that spiraled on lazy wings in

the blue sky above my father's ranch in

the San Fernando Valley of California. 1

remember that I determined some day to

build a machine that would carry me and

soar. For twenty years I have been

learning how. I have been going to school

to the birds.

I have lost count of the number of live

birds I trapped to study their wings. I

made a large collection of stuffed speci-

mens with which I experimented.

I have taken hundreds of reels of mo-
tion pictures of birds in flight. These I

run slowly through the projection machine
to note the action of the wings and the

method of balancing. Even now, I never

make a trip without taking along a spy-

glass and a home movie camera in the

hope of learning something new about fly-

ing from these feathered masters of the air.

The sixty-foot sailplane that carried

Jack Barstow on the longest

motorless flight of history, a
few months ago, was one result

of this study. The birds are

still the greatest of all pilots of

the air, and W'e can learn much
from them. Probably the most
economical flying in the

world, for example, is ac-

complished by the golden
plover, which. ac-

cording to natu-

ralists, frequently

makes nonstop
flights of 2,400
miles on two
ounces of fat.

My first step

on the road to

soaring was to

shoot a buzzard.

I was ten years
old then and I

thought the best

way to begin
would be to ex-

amine the structure of a soaring bird and
the conditions under which it flew. So I

killed two rabbits and placed them out in

a field near the chicken house where I

wras working.

Day after day went by. The big birds

sailed past apparently ignoring the bail.

About the fifth or sixth day. I came to the

chicken house and was delighted to see a

large buzzard sitting on the ground near

the rabbits. With my father’s shotgun in

my hand, I crept through the henhouse
and lying flat on my stomach crawled

through the tall grass toward the spot.

When I was as close as I could get

without frightening the bird away, I took
aim directly for its head so I would not
damage the wings or body. Luck was
with me, for the charge of shot completely
knocked off the head but left the body
untouched.

I took the bird to the workshop and
stretched it out carefully on a board as

near as possible in its flying position.

While the wings were drying, I got my
mother’s tapeline

and measured
them. Their
spread was seven
feet three inches

and their width ten

inches.

The largest soar-

ing bird of all is

the great condor
of the South
American Andes
with a wing spread
sometimes as great

as eleven feet.

When the wings
had dried, I at-

tached a small
piece of lead to the

portion of the neck that
remained in order that
the loss of the head
would not disturb the

With a movie camera, Bowlus takes
picture of flock of sea gulls soaring
over the sea off the California coast.
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balance, and then took the buzzard to the

top of the haystack. When I launched it

into the breeze, it sailed downward just like

a model glider traveling for some distance.

Of course, the body of the bird did not

remain in very good condition for many
hours. When my mother found

me playing with the dead buz-

zard, which was anything but

a rose garden, she suggested

that I get rid of it as soon as

possible. But before I threw
the body away I dissected it to

discover how the framework of

the bones was constructed.

T WEIGHED each part of the
* bird and afterwards I built a
small model of the body, using

the same dimensions and
weights. To this wooden frame-
work I attached the dried

wings. This model, with its

feather-covered wings, flew

splendidly, much to my sur-

prise. It would sail far down
a hillside and when I attached
it to a string it flew as a kite,

scaring the hens when I made
it swoop over the chicken yard.
The weight of this first buzzard, I fig-

ured out, was about one and three quarters
pounds for each square foot of wing area.

The weight of soaring birds in general as
compared to their wing area is light. A
full-grown pelican, which appears heavy
because of its large bill and pouch under-
neath, weighs only one and four fifths

pounds for each square foot of wing sur-
face.

The aspect ratio—that is, the number of
times a wing is longer than it is wide—in

soaring birds is always high. It runs from
seven to fifteen. The albatross, greatest
soarer of all, has the highest aspect ratio.

In the construction of my sailplanes, I

have copied this feature. Long, thin

wings, I have discovered, are always most
satisfactory. They cause fewer air swirls

at the trailing edge. In wide wings, these

swirls are pronounced and add to the drag

which the craft must overcome.

IV/fOST of my early studies were made on
buzzards because they were plentiful

in the section of the country in which I

lived. On trips to the beaches, however, I

had a chance to study sea gulls and white

pelicans as they soared in formation along

the cliffs in the rising air currents.

Some soaring birds, notably the gulls

and pelicans, use their wings a great deal

for flapping
flight. Buzzards
and hawks, on
the other hand,

move their
wings only in-

frequently. Regard-
less of how small the

air currents and up-
drafts may be, they
seem to be able to

soar without physi-

cal effort.

On several occa-

sions, I have ob-

served buzzards
soaring as low as

two or three feet

above the ground.

A sailplane and an albatross.

Note how closely the sixty-foot

glider has copied the lines of

the bird. In his craft, Bowlus
gave his wings practically the
same ratio of width to length
he found in his bird teachers.

Gulls skim top of waves
as Bowlus snaps them.

Every second I expected them to use their

wings to gain height. But they seemed to

know just where the up-currents were and
how to utilize them to gain altitude regard-

less of how low they might be.

Being able to maneuver quickly, these

birds can climb gracefully on slight upris-

ing air currents like those that come from
the roofs of buildings, from sandy spots

heated by the sun, and from the small

whirlwinds that stir the leaves and dust on
hot summer days.

I have watched buzzards soaring in such
whirlwind, or convection, currents many
times. They approach from any direction.

As soon as they feel themselves being

lifted, they swing in a wide, sweeping turn

until they find the extent of the up-draft.

Then they usually fly on the outer portion

of the circular convection current, where
they are able to make complete circles

following the upward trend of the air.

BIRDS have the advantage over man in

that their light weight requires wings

of only a few feet span to support it. Men
must have wings from five to fifty times

as long. Such wings cannot get lift from
the small columns of rising air which sup-

port the birds.

At Point Loma, I once tried by releas-

ing toy balloons to discover the places

where the air was rising most rapidly.

Sometimes, a balloon would shoot sky-

ward as though in the grip of a powerful
up-current. But when I flew over the

spot in my sailplane, I got practically no

lift at all. My conclusion was that the

balloon had risen in a small column of

heated air that was not big enough to

affect the large machine. Birds, however,

can make use of such up-currents.

Pelicans and gulls usually do their soar-

ing along the cliffs in the up-currents

formed by the ocean breezes striking the

promontories. They seem to fly in squad-

rons with a leader who is responsible for

the amount of work done. A hundred

times I have seen the same thing occur.

When the leader of a long line of pelicans

would make a stroke with his wings, all

those following ( Continued on page 154)
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At left, the Carnegie's captain follows the course of a pilot balloon released in
study of air currents. Above, a scientist in the net between 30-foot booms, extend-
ing from the ship’s side to escape vessel’s wash, dips specimens out of the Pacific.

AVAST death belt in the Pacific was
the last discovery of the strange

“nonmagnetic” yacht Carnegie
before the explosion that ended her career.

Just made public by her navigator. O.

W. Torreson. the results of the last cruise

of the ship were a fitting climax to the 350,-

000 miles she has voyaged with scientists

of the Carnegie Institution of Washington.

No vessel exactly like her had ever sailed

the seven seas. Every piece of metal in

her had to be free of magnetic materials.

On her last cruise, scientists aboard her

found a “death belt” in the Pacific, an
area a hundred or more miles long where
nothing could live beneath the waters.

Beginning at a depth of 300 feet and
extending down for a quarter of a mile,

the water contains no oxygen, which is

required for life by every creature.

At left, dropping a bottle into the
sea to get sample far below surface.
Above, a bottle of the deep-sea water.

m
-W7--

While taking on fuel at Apia, Samoa,
the nonmagnetic yacht, Carnegie,
was destroyed by an explosion that
cost the life of her commander. All
of the scientific data were saved.

At left, the Carnegie, which
was built to study the earth's

magnetism and in which no
magnetic material was used.

VAST DEATH BELT
IN SEA FOUND
BY CARNEGIE
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Saving unaway Farm
Nation opens campaign to

aid farmers and end the

yearly loss of $200,000,000

worth of rich soil that now
races into the sea. Terraces

and dams to curb erosion.

By

CHARLES FITZHUGII TALMAN

In Panola County, Miss., water has worn out this deep and wide gully through the heart
of a valuable farm. This is a striking illustration of the destructive power of erosion.

It is against loss of this sort that a nation-wide soil preservation campaign is being waged.

I
T IS no new discovery that some of

the best agricultural soils of this

country are rapidly slipping away

—

down the hillside into the streams,

down the streams to the ocean. Agricul-

tural authorities estimate the loss to the

farmers of the nation as at least $200,000,-

000 a year. Now, at last, something is to

be done about it ! A nation-wide cam-
paign has been launched for the preserva-

tion of the soils of the United States from
the direful effects of rain erosion.

Last year Congress appropriated funds
for the establishment of experiment sta-

tions in different parts of the country, at

which all phases of this destructive proc-

ess will be studied and methods of check-

ing it will be devised and tested. Similar

studies have been conducted in a half-

hearted way by Federal and State agen-

cies. Henceforth they will be made in

accordance with a national program under
the direction of a central committee. This
committee will be composed of Federal

and State representatives.

A general survey of the country, recently

carried out by the United States Bureau
of Chemistry and Soils, determined the

regions in which erosion is most serious.

Eighteen of these regions, each with its

peculiar problems, have been selected

as sites of experiment stations. Three
stations were established in these local-

ities during 1929, and three more will

be in operation before the close of the

present year.

i

THE urgent necessity for such meas-
ures has often been pointed cut. The

importance of soil erosion as a national

problem was a subject of discussion at the

conference of governors held at the White
House in 1908 to consider plans for the

conservation of natural resources. Long
before that, the results of the process were
evident in certain agricultural regions.

Even before the Civil War, whole town-
ships in the cotton belt had been robbed
of their fertility and converted into sandy
wastes by the washing of rains.

Terracing would have saved this farm. Note how the surface waters have washed sand down
from the hillsides and to a considerable extent covered the rich soil—the farmer’s one asset.

Rain water, scouring the country-

side, rushing down hillsides, gouging
out gullies and sweeping over gen-

tle slopes of cultivated fields, carries

away hundreds of millions of tons

of soil every year. According to one
recent estimate, the amount of soil

material annually transported to

the sea is upwards of 500,000,000
tons, and a vastly larger amount is

deposited on lower slopes, flood

plains, and river beds, where, in

general, its presence causes havoc
only second in importance to that

wrought by its removal from higher

lands. The mere effect of erosion in

silting up navigable streams is a
serious problem.
The greatest evil, however, lies in

the damage done to cultivated

lands by the removal of the surface

soil. This is the humus layer, the

part from which plants get their

principal nourishment. When it is

washed off generally a clay subsoil

Wind and water joined forces to sweep away the rich
vegetable-growing loam from this Madison County,
Miss., farm. Only the clay subsoil remains in place.
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Figures above show the two types of terracing

widely used in Europe to prevent erosion. The
upper is the older form, suited to hilly farms.

is exposed, which is difficult

to till and far less fertile.

H. H. Bennett, of the Bureau
of Chemistry and Soils,

United States Depart-
ment of Agriculture, the

leading American author-

ity on soil erosion, esti-

mates that the amount
of plant food which is

removed by this process

every year from the

farms of the United
States is not less than

126,000,000,000 pounds,
or about twenty-one

times as much as is

extracted annually from
the soil by crops.

Not only are the fields

thus impoverished, put-

ting the farmers to great

expense for fertilizers,

but millions of acres have
been completely ruined. The area of land

rendered unfit for cultivation by erosion

in this country up to the present time is

A startling example of the devastating effect

of water. Note depth of gully as shown
by the height of the tree's exposed tap root.

Machine with which terraces are built. Note that it is really

a big plow with rolling coulter and an extremely wide share.

said to be equal to the total area of arable

land in Japan.
All farms in rolling or hilly country are

more or less subject to erosion, which
occurs in two distinct ways. The more
familiar of these is the formation of gullies,

which not only damage a farm by the

removal of fertile soil, but also make fields

more difficult to cultivate
;
besides, in many

cases, encroaching on highways and under-

mining buildings, bridges, and the like.

Gullies may start as natural depressions

in a hillside, but they are often due to

human activities. The cultivation of land

directly up and down a slope or the driv-

ing of a wagon down a hillside when the

ground is soft are among the common ways
of starting gullies. Once started, they

grow rapidly.

Less conspicuous, but eventually much
more harmful, is the slower process called

“sheet erosion,” by which, during each

shower, a film of soil is removed from the

entire surface of a slope. This insidious

type of washing is often quite unrecog-

nized by farmers, who attribute the result-

ing impoverishment of the soil to the effects

of crops. Both kinds of erosion vary in

severity with the character of the soil, the

amount and nature of the vegetative cover,

the steepness of slopes, the amount and
intensity of rainfall, and other factors, so

that the process is quite complex and the

problem of prevention equally so.

Some practical methods of checking

erosion were evolved in the Old World

Terracing a Missouri farm. It is thus that

runaway land is kept where it belongs.

centuries ago and are now in fairly

widespread use. Since erosion is

due to the rapid movement of rain

water over the surface of the ground,

methods of preventing it must cause

the water either to sink into the soil

or flow away slowly to a drainage

channel. Deep plowing and various other

methods of making the soil mere perme-
able check erosion by diminishing the sur-

face runoff. Vegetation protects the soil

not only by binding it with roots but also

by breaking the force of the falling rain,

making the soil more absorptive, and
obstructing the surface flow of water.

Hence sloping fields should be kept cov-

ered with growth of some kind.

CONTOUR plowing,” which consists

in breaking the ground along level

lines across the slopes, reduces the flow

of water downhill. In planting and culti-

vating the crops, the same level lines are

followed, so that a shallow trough is made
above each row. Most of the rain water

is caught and held in this trough until it

either evaporates or soaks into the

ground.

Terracing is the most effective method
of preventing erosion. The cutting of ter-

races in hillsides in order to retard the

flow of water was practiced in ancient

times, not only in Europe and Asia but

also in South America, but methods of

construction have been much improved
in recent times in this country. The once

universal type of terracing consisted of a

series of regular benches or steps in the

hillside.

The so-called ridge terrace is now pre-

ferred in the United States to the bench
terrace, except on steep slopes. Ridge
terraces form a series of ridges with depres-

sions between them, which collects the

rain water and prevents it from flowing

directly down the slope. The ridges may
be built either level or with a gentle slope,

to conduct the water at low velocity around
the side of the hill to an outlet channel.

Terracing was, (Continued on page 147)
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TAKEN FOR A RIDE.
At the reclamation plant

the machine is placed on

a moving conveyor along
which it travels while the

crew of 120 dismantle it.

Where the Old Car Meets Its End
and Starts Life Over Again

EVERYTHING IS SAVED. The horn, ignition

wires, spark plugs, headlights, floorboards, even
the grease, are removed. The boards go to a box
factory; upholstery to the blacksmith’s for aprons.

HOMEATLAST.
Derelict cars from
far away find ^fi-

nal resting place

at Henry Ford’s
Dearborn plant tor

auto reclamation.

ITS LIFE CRUSHED OUT.
Robbed of everything of value,

the skeleton of what was once a

car is rolled beneath a hydraulic

press and crushed into a mass.

SWINGING TO ITS GRAVE. The
stripped auto, with body crushed, is

grappled by a big crane and swung
across the factory to be dropped into

the white-hot melting pot. Thus the

last bit of the old car is salvaged.

A FLAMING FINALE. At
right, the melting pot into which
the car goes. Pig iron comes out.
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Dangling over the sides of the pyra-
mid, suspended by flimsy ropes, a

member of the University of Penn-
sylvania expedition is measuring the

stones on the north face of the
6,ooo-year-old Egyptian structure.

At left, Egyptian workmen are
clearing the approaches to the
Meydum pyramid and excavating
the remarkable works discovered
fifty years ago and reburied to save
them from depredation by tourists.

AMERICANS NOW EXPLORING
EGYPT’S OLDEST PYRAMID

A few dozen miles south of Cairo, at

Meydum, Egypt, a steady supply of cut

blocks of limestone arrived along a cause-

way from the river Nile, across which
they had been floated from riear-by

quarries. Swarthy gangs of men hoisted

them into place on the face of a step-

backed structure of rubble. Thus the

groups of men were hastening to com-
plete, in honor of their King Seneferu, the

first structure of its kind ever built, a

perfect pyramid, 300 feet high. Among
the spectators, perhaps, were scribes

taking notes, for this was a remarkable

engineering feat in any day, and particu-

larly noteworthy in the year 4750 b. c.,

more than six thousand years

ago.

This is the scene that has

been reconstructed from dis-

coveries made by a University

of Pennsylvania expedition

which is exploring the ancient

structure. First found by
modern manin 1881, the Mey-
dum pyramid was reburied

to save it from the depre-

dations of tourists and native

pilferers. Recently, however,
the University of Pennsyl-

vania obtained permission to

excavate, measure, and exam-
ine it.

To reach the outer face,

members of the expedition

clambered perilously up ropes

and crawled along blocks
of stone with only slim

cracks for a foothold.

Within the structure foul

air was another danger,

and in the innermost cham-
ber the men could remain
for only one hour.

One discovery was a

causeway of brick by
which pilgrims could visit

the temple. The explorers

found messages scrawled
on the inner pyramid walls

by visitors of many thou-
sands of years ago.

Floating Span Is Used as Big Railroad Bridge Rises in West

Speed is the order of the day as the men make fast the temporary span

on supports along the main pier, while Suisan Bay bridge is built.

Resting on great steel barges, the i,8oo-ton span is floated from
under the permanent section and moved over for the next step.

With the tide aid-

ing, the 1 ,800-ton-span

is floated into posi-

tion on top of two
air-tight steel barges.

Then it is raised from
the barges to tempo-
rary supports along-

side the piers. When
the bridge section is

completed, the float-

ing span is moved on to be used again
under the next part of the bridge.

When the bridge is finished this fall, it

will be the twelfth largest in the United
States, and its carrying capacity will equal
that of any railroad bridge in the country.
The mile-long, double-track structure will

replace the world’s largest ferryboats,

which now carry trains between Port
Costa and Benicia, Calif., on the railroad’s

main line.

When the last section of the new
Southern Pacific Railroad bridge over
Suisan Bay, Calif., reaches its final resting

place, it will have completed one of the

most remarkable journeys ever made by a

bridge span. Built on top of wood piles in

the bay, it is being floated into each of

the open-water gaps between piers. There
is serves as falsework while a permanent
span is built on top of it. The meandering
span saves the cost of driving thousands

of wooden piles to support the half-com-

pleted sections of the great bridge.
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AIR LIGHT VISIBLE 300 MILES AWAY

Off for the gliding field, carrying propeller and tiny

twenty-two-pound ten-horsepower motor for the glider.

Close-up of America’s big-

gest beacon. It is so power-
ful that its light would be

visible to one on the moon.

AIR EXPRESS MAY
SPAN CONTINENT

A man standing on

the moon could see with

his naked eye the rays

of an air beacon recently

installed atop a Chicago

skyscraper, if it were
pointed toward him. To
his eye it would appear

like a star of the fifth

magnitude, just large

enough to be plainly

visible, and he would
notice distinctly when
it was turned on and off.

Understood to be
America’s most power-

ful searchlight, the Lind-

bergh beacon will guide

aviators approaching the

hub of America’s air

line routes. It will not

be pointed, of course,

toward the moon, in

which case its rays would
have to penetrate only a comparatively

thin layer of air to be visible on that dis-

tant satellite. Instead, its nearly hori-

zontal beam will be limited in its range

by the way that dust and mist, floating in

the air, scatter its light. Even with this

blanket to penetrate, its beam could,

theoretically, be seen 500 miles away on

the earth. Actually, because of the earth's

curvature, it will be visible to airmen

within 300 miles. Fifty miles away, a

flyer could read a map, or a passenger his

newspaper, by its light.

Air mail flyers approaching Chicago

will spot from afar the 2.000.000,000-

candlepower beacon, revolving twice a

minute. Just below it, a fixed light of less

power is focused on the airport to make
landing easy. Within the larger beacon a

battery of electric arcs furnish the light.

Above, Chicago’s great air beacon, the light of which can
be seen 300 miles away. In circle, a girl inside the light.

NEW GLIDER MOTOR
WEIGHS 22 POUNDS
So compact and simplified that

it weighs but twenty-two pounds,

a new motor for gliders is called

the “outboard” motor of aviation.

It is even easier to carry from
place to place than the lightest

two-cylinder types of portable

motors for water craft. The light-

est of such motors weighs twenty-

nine pounds and is capable of

developing only about three horse-

power.

Designed for use with the light

“powered gliders” now gaining

popularity, the motor develops

ten horsepower at 6,000 revolu-

tions a minute. Its propeller is

geared down to operate at 1,560

revolutions. The owner of the

miniature power plant can tuck it

under his arm. carry it to the air

field, and readily install it in his

glider for a flight. A Los Angeles
engineer perfected the motor.
With the rapid growth of glider

clubs in the United States during

the past year a demand for a
powered glider has arisen, and this

new light motor is designed to

meet that need.

CURTISS HELICOPTER
RISES IN SECRET TEST
One question that has been raised con-

cerning the new Curtiss helicopter has

now been answered. It can go up. In
secret tests held recently in the hangar at

Valley Stream, N. Y., the plane is reported

to have risen several feet from the floor.

A more thorough test is scheduled for a

future date.

The Curtiss helicopter, built from the

designs of Maitland Bleecker. is the first

craft designed for vertical flight to be
built by a prominent American airplane

concern. As described in a recent issue

(P. S. M., Sept. ’30, p. 20), it resembles
a forty-seven-foot windmill, its four
revolving vanes sustaining it in the air.

Such a craft could land in back yards and
on roof tops, provided it can balance and
propel itself in the air.

A TRANSCONTINENTAL “pony
express air service” to carry mail

and express across the continent

in thirteen to fifteen hours was
proposed recently by Capt.

Frank M. Hawks, holder of all

cross-continent speed records.

He had just raced his Lockheed
plane from Glendale, Calif., to

Valley Stream, N. Y., on the Atlantic

coast, in twelve and a half hours. This

time included three refueling stops.

There is no reason. Hawks says, why
relays of fast planes placed at strategic

points cannot conduct a speedy service on

regular schedules. Bankers and others

interested in fast transport of interest-

bearing securities and important documents
might find such a service invaluable.
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TILTING WINGS ABSORB AIR SHOCK
Hinged wings that can be tilted in

flight are an innovation in an unconven-
tional airplane designed by a western air-

port manager. In normal position, they
form a straight line as in any standard
low-wing monoplane. But when the pilot

wishes, he can tilt them upward in the

shape of a broad “V,” changing the

behavior of the craft completely.

The tilting wings serve three purposes.

When controlled by the pilot, they alter

the flying angle of the surfaces and hence
the plane's speed and climbing rate. Able
to respond also of their own accord, they
act as shock-absorbers when the plane

hits air “bumps.” Lastly, in landing the

pilot can tilt the wings upward, together
with the landing wheels attached to them,
thus lowering the fuselage until a huge

PILOT USES LANDING
LIGHTS AS RUDDER

Using his landing lights as a rudder
was a recent stunt of John Murray, pilot

of a Boeing mail plane flying between
Chicago and Omaha. The lights were
adjustable, and could be protruded from
the wing. After setting the plane steadily

on its line of flight, Murray found that
he could steer it gently to left or right

by adjusting the landing lights alone, and
without making any use of the rudder
pedals. Thus he could compensate for

minor deviations in wind currents and
hold a straight course.

PLANE BATTERED BY HAIL PILOT'S MAP IN CASE
PROTECTED FROM WIND

skid grazes the earth and brings

the plane to a quick stop. This
third use, which actually turns

the wings into a brake, is con-

sidered especially important.

GLIDER SAILS
101 MILES

An UNBROKEN flight of 101 This case is designed by Capt. W. B. Voortmeyer of

miles over the Rhoen Moun- Oakland, Calif., to hold map in open-cockpit planes.

tains of Germany recently set

a new world's record for nonstop glider

piloting. The soaring champion, Robert
Kronfeld of Austria, thus broke his own
previous record of ninety-three miles,

made ten days before.

The new long-distance flight started at

the Wasserkuppe. a mound-
shaped mountain long the cen-

ter of gliding activities in

central Germany. It ended,
six hours later, at Marktred-
witz, just past the hundred-
mile mark from the starting

point.

Other long flights, one rising

to above thirty miles, were also

made during the glider meet.

NEW BOMBER CARRIES
GUNNER BEHIND RUDDER
Out on a platform behind the rudder

sits a machine gunner, in Great Britain’s

newest night bombing plane. His job is

to repel attacks by plane from the rear.

The innovation in British aircraft is

believed to remove the one vulnerable
spot on a bomber. Formerly it was a
favorite plan for attacking craft to “sit

on the tail” of a bomber and pepper it

with machine gun fire. Under the new
plan, the bomber can fight back effectively.

This probably will lead to the develop-
ment of a new line of attack on bombers
and may radically change the entire sys-

tem of air combat that is at present in

general use.

Tilting wings control this novel airplane’s speed. They also are adjusted automatically to absorb
air bumps, and they can be operated as a skid brake. Insert is close-up of strut and shock absorber.

A new aid for pilots in open-cockpit
planes safeguards maps from being torn
in the wind or lost. This device, a glass-

covered map case, holds the map on a

reel. Turning cranks brings into view any
desired sixty-square-mile area along the
pilot’s course. The device was invented
by Capt. W. B. Voortmeyer, U. S. N. R.,

of the Oakland, Calif., municipal airport,

who charted the route for the famous
trans-Pacific flight of the airplane South-
ern Cross. The case is large enough to

hold a strip map of the entire United
States. It is designed, especially, for the
use of pilots who are flying a scheduled
course and who, by means of it, can con-
stantly check their route.

Caught in a South Dakota hailstorm, this plane was so badly pelted that it looked as though
a machine gun had been after it. Ninety-five patches were needed to repair lower wing.

After a South Dakota pilot encountered

a hailstorm, the other day, his plane

looked as if it had been a target for

machine gun fire. Repairs gave its riddled

wings the patchwork appearance seen in

this unusual photograph. It took ninety-

five patches to fix the lower right wing.

Ordinarily a pilot will avoid a hail-

storm if he can fly around it, since serious

damage to the control surfaces would be

likely to cause a crash. In this

instance, however, the pilot

was unable to escape but his

plane rode out the storm.
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BIGGEST AIRSHIP GETS ITS
FIRST HELIUM CELL

With the installation of her first gas

cell, a helium container that dwarfs in

size a pair of balloons tethered in the

hangar near by, the Navy airship Akron
begins to look like a flying craft. The
recent installation was made in the giant

airship hangar at Akron. Ohio, where the

craft is now half finished. It is expected

to be completed by July, 1931. When
finished, it will be by far the largest air-

ship in the world. It will hold six and a
half million cubic feet of gas, three times

the capacity of the Navy airship Los
Angeles. Its length of 785 feet will exceed

that of the German Graf Zeppelin and the

British R-100, as will its speed and cruis-

ing range. It will be able to fly two and a

half times as far without refueling as the

Los Angeles can.

The world’s biggest airship, the Akron, now
being built in Ohio, gets its first helium gas cell.

BALLOONS GIVE CITY GAS
WHEN PIPE LINE IS CUT
Two 35,000-cubic-foot racing balloons

came to the rescue at Ravenna, Ohio, the

other day when workmen cut and repaired

the city gas line.

Repairs were needed on a main pipe

line and it was found necessary to cut

the pipe. But housewives cooking their

noonday meals never knew of the shut-

off pipe. Officials of the gas company
pressed into service the two balloons,

which were inflated to a considerable

pressure. Then the balloons supplied gas

to the city until repairs were complete.

A compressor maintained the necessary’

pressure in the line during the novel

experiment, the first of its kind. Now gas

men see a new use for balloons.

CAN DISPEL FOG BUT
IT COSTS TOO MUCH

On a small scale, and in favorable

circumstances, fog can be dispelled arti-

ficially. But all known methods are too

costly for commercial use, the United
States Department of Agriculture an-

nounces after a recent survey of experi-

ments made to date.

Its review includes an electrical appar-
atus tried out on a house in Liverpool,

England, a test with explosives in Lon-
don, and the coating of a river at Lyons,
France, with oil. The Cottrell process of

electric precipitation, used elsewhere for

smoke and dust control, was tested against

fog on the California coast.

AMERICAN ENGINES PUT
IN GIANT DORNIER DO-X

With twelve American motors, totaling 7,500
horsepower, the DO-X flies on Lake Constance.

Are American makers of aviation

motors keeping pace with progress abroad?
One of the best answers to that ques-

tion was the recent substitution of Ameri-
can engines for German ones in the giant

Dornier flying boat DO-X. The change
was made at Altenrhein, on the Swiss

side of Lake Constance, where the craft

was made ready for its Atlantic flight.

Formerly the ship used twelve 500-

horsepower motors of German design,

mounted on a stub plane above the main
wing. Both motors and stub plane were
removed. Twelve water-cooled Curtiss

Conqueror engines of 625 horsepower
apiece were then mounted on struts along
the upper surface of the main wing.

GLIDER LAUNCHED BY A MOTORBOAT

Towed by outboard motorboats,
gliders are now being launched
and students thus can learn bal-

ance and operation in safety.

those of an airplane, glider flights over

water may become a safe means of get-

ting preliminary flight instruction.

The four-cylinder outboard runabout
readily reached the speed of eighteen to

twenty-five miles an hour necessary to

launch the glider in still air. For water
landings, the type of glider used carried

one central pontoon and
two on the wing tips.

It is proposed at pres-

ent to build hydro-
gliders that will carry’

two passengers when
towed by a motorboat.
These water planes

will have folding wings

so they can be stored

in ordinary boathouses.

An outboard motorboat successfully

launched a glider the other day at Bir-

mingham, Alabama. The test showed that

gliding over water, in many ways safer

for novices than land flying, is practicable

wherever small boats are available for a

tow. Since glider controls are similar to
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PROJECTOR GIVES VIEW
OF MICROSCOPIC OBJECTS

NEW NOZZLE FOR HOSE
WATERS PLANTS' ROOTS
Watering plants at their roots, where

the moisture is used, is made easy by a

new attachment for the garden hose. This

device, a short section of metal pipe with

a pistol-like grip, clamps to the nozzle of

the hose in a second. For use, it is

thrust into the earth beside the plant.

Pressure on a stopcock allows proper

amount of water to flow to the roots.

“DAYLIGHT" FURNISHED
BY IMITATION WINDOWS
Imitation “windows,” lighted by con-

cealed electric lights, have been tried out

successfully in England for office illumi-

nation. Bulbs are used that simulate the

color of daylight, and the windows, placed

on the walls, resemble real ones in shape
and size.

Work is easier under this light than by
conventional “indirect” lighting fixtures

that use overhead bowls, according to

tests of the National Physical Laboratory.

ELECTRIC “INCUBATOR"
AIDS PREMATURE BABY

Magnifying the microscopic world of

nature and projecting it onto a screen is

accomplished by a new instrument called

a “micro-projector.” It combines an
ordinary microscope with a simple pro-

jection lantern. Any small object such
as a bit of fly’s wing, the body of an ant,

or a group of live plant cells may be
placed on the glass slide of the instru-

ment.

The objects are projected by light

from a lantern behind the slide onto a
small mirror at the end of the microscope.
This mirror in turn casts the image on a

paper screen placed below it or at one
side, depending on how the mirror is

set. The image on the screen may be
made from thirty to two hundred and
fifty times the size of the object itself.

The inventor claims that biology and
other natural sciences may be taught
much more vividly than before with the
aid of this unique combination instrument.

An electrically heated “incubator”

is used in rearing prematurely born or

very weak babies, in the Kaiserin Augusta
Victoria Maternity Hospital, Berlin, Ger-
many. It consists of a metal crib within

a crib, the space between them heated
either by an electric pad or a small elec-

tric heater. The main problem in keeping
premature babies alive is to maintain the

normal body temperature of 98.6 degrees
F. To that end, the room temperature is

kept at about eighty degrees and that in

the crib from 100 to 110. At the head of

the “incubator” is an oxygen tank to sup-
ply the crib. The babies are fed with a
medicine dropper and bathed with oil.

A projection lantern is joined with a simple
microscope to throw images of tiny things on
screen, thus aiding in the teaching of biology.

REVOLVING SANATORIUM
ALWAYS FACES THE SUN

of the tower affords access to the upper
story. Because of its height, the solarium
is always swept by fresh breezes, a vital

part of the open-air and sunshine cure
given the patients.

The patients in this

French sanatorium
face the sunshine all

Here is a house that follows the sun
around. So that patients at a sanatorium

in Aix-les-Bains, France, could face the

sunshine all day, a novel solarium that

revolves upon its conical base has just

been completed. An elevator at the center
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WHEN STROKE IS RIGHT,
GOLF CLUB WHISTLES
A golf club that emits a loud whistle

when the ball is hit true is the invention

of Willie Dunn, of Clayton, Mo. The
club, a driver with steel shaft, has a large

hole in the bottom of its head,' which is

provided with a hollow sound chamber
inside. When the club is swung at the

correct angle and with the proper speed,

the air entering the hole produces a clear

whistle.

Thus the golfer carries his own applaud-
ing “gallery.” Dunn, who is known around
the world as “the grand old man of golf,”

is said to have played golf at the age of

three, sixty-three years ago, in Scotland.

He was America’s first open golf cham-
pion, and laid out the first golf course on
Long Island, N. Y. His new club, he says,

will prove helpful to experienced players

whose drives have temporarily gone wrong,
letting them check their swing.

Willie Dunn, grand old man of golf, with his

new club that whistles when stroke is right.

TOM THUMB GOLF GOES TO
SEA ON BIG LINER

Shuffleboard as a pastime for passen-

gers on ocean liners is being crowded out

by Tom Thumb golf which, after sweep-

ing the country (see page twenty-two),

now has hit the high seas. A miniature

nine-hole course, measuring forty by fifty

feet, was installed recently on the sun

deck of the lie de France.

The “grass” of the course consists of

cottonseed hulls, matted together and
stained green. For that reason, the putter,

the head of which is flat, is the only golf

club used; the mashie, because of its loft,

would tear up the fabric. Small elevated

tunnels of various shapes through which
the ball must be driven, tree stumps, rocks

and sand serve as hazards. The movement
of the ship, in ordinary weather, adds

another natural hazard, but does not seri-

ously interfere with the game.

STEEL YOKE DRAGS MIGHTY LOGS

Great steel yoke, tractor powered, is

used to drag big logs to the railroad.

device lifts one end of a log by a windlass.

Then, hauled by a tractor, it drags it across

country. Brute power is what counts until

the log reaches the nearest railroad, where
it is loaded on flat cars for the journey

to the mill.

A huge steel arch, shaped like an upside-
down “U” and mounted on caterpillar

wheels, aids in the Herculean task of drag-
ging big logs out of the forests of the

northwestern part of the United States to
be made into paper pulp.

The illustration shows how this modern

This tractor-drawn yoke takes the place

of the big horses with the numerous crews
of men formerly used in getting the logs

to the railroad or the nearest stream down
which they were floated. Fewer men and
faster movement of the logs are said to be
possible with the new machine.

RADIO WAVES EXPECTED
TO KILL FRUIT PEST

Will high-frequency radio waves kill

obnoxious insect pests in orchards and
fields? Henry Fleur, of San Jose, Calif.,

says they will, and has just built a curious

“death ray” machine with which he pro-

poses to wipe out unwelcome bugs. The
high-frequency currents, generated in a

small portable instrument, are carried by
wire to a vacuum tube device mounted on
a tripod for application.

While Fleur’s machine may or may not

succeed, there is no doubt that radio waves
will kill insects in the laboratory. Experts

of the New Jersey Agricultural Experi-

ment Station, under Dr. Thomas J. Head-
lee, not long ago succeed in killing flies

and cockroaches placed in glass tubes by
exposing them near a high-frequency radio

transmitter (P. S. M., Feb. ’30, p. 145).

Copyrighted material



68 POPULAR SCIENCE MONTHLY November, 1930

The Whalen noiseless cross-

ing, installed in a piece

of track near Los Angeles,
Calif., gets its first test.

Within a short time the few dozen
persons remaining on Saint Kilda Island,

off the coast of Scotland, will abandon
that mysterious island forever. Their
departure will end one of the strangest

stories of medical science.

Completely isolated by gales from the

Scottish coast during eight or nine months
of the year, the 200 former inhabitants

of this two-by-three-mile island lived in

exceptionally good health. But immedi-
ately with the landing of the first boat
from the mainland, in the spring, virtually

everyone caught cold.

The epidemics remained a mystery until

doctors discovered that during the winter
isolation most of the “cold” germs died
and the islanders lost their natural immun-
ity. When the first mainlander stepped
ashore with his germs from the outside

world, the whole community caught the

malady. Hence they are removing to the
mainland where colds are common.

HUGE CIRCUIT BREAKER
CAN HOLD A DOZEN MEN
Twelve men in a circuit breaker recently

demonstrated the enormous size to which
engineers can now build this type of electric

equipment. The machine was designed by
the Westinghouse Electric and Manufac-
turing Company to break high voltage

circuits automatically and shut off elec-

tricity in a fraction of a second, saving

transmission lines from lightning or over-

load damage.
In use, the chamber, which the men

occupied, is filled with oil, which does not •

conduct 'electricity. Magnetic controls, a

recent innovation, force the sparking arc

into close contact with the oil when the

circuit is broken, making the shut-off of

current practically instantaneous.

Six months of secret tests ended the

other day with a public demonstration of

a “noiseless” crossing rail at Los Angeles.

Designed to make America’s 400,000 rail-

way crossings jar-proof, it was the inven-

tion of W. H. Whalen, former general

superintendent of the Southern Pacific

Railroad. At the X-shaped spot where rail

grooves ordinarily allow' a wheel to thump
into a depression, Whalen’s invention sub-

stitutes a device that provides a “con-

tinuous rail.” This contrivance, a

close-fitting grooved disk, turns

automatically to align itself with an
approaching train. It gives wheels
passing over it continuous support
and thus eliminates both the noise

and the hammering that wears out

the rails. The result is declared a

boon to railroad maintenance men
and to people who live near a rail-

road crossing.

GIANT AWNING SHADES 20 STORES

Two hundred feet long and eighty feet wide, this gigantic awning, probably the larg-

est in the world, was made in Delaware County, Pa., to keep the sun off twenty stores.

THIS NEW RAIL CROSSING WILL
END WEAR AND NOISE

A close-up of the new “continu-

ous rail” crossing. The center

disk turns automatically to align

itself with an approaching train.

Shading twenty stores, a “community
awning,” probably the world’s largest,

proved a boon to Sixty-ninth street, Dela-

ware County, near Philadelphia. Pa., dur-

ing the protracted hot spell last summer.
The giant sunshade measured 200 by
eighty feet. To make it, 3,200 yards of

cotton bunting, 4.000 yards of nonstretch

web, 5,000 feet of three-eighths-inch w’ire

cable, 4,500 feet of three-eighths-inch

manila rope, more than a ton of angle iron,

and a great deal of skill w'ere required. Still,

it took only ten days to complete the job.

White with blue borders, and with the

street number, “69,” appearing twice in

vivid green, the huge awning gave the

block the gay appearance of a banner-

decked Japanese thoroughfare. As its

material was not rainproof, the great

sunshade, built in eighteen sections,

was pulled back every night and taken
in whenever a storm threatened.

BURNING BLUFF
IS BIG MYSTERY

Smoke from a rocky bluff near
Burke, S. D., mystifies visitors. The
ground is hot to the touch, and
coyotes and other animals go there

to warm themselves. At the bottom
of a freshly dug hole, the ground is too
hot for the hand to bear it.

This circuit breaker, big enough to hold twelve men,
shuts off the current in a fraction of a second.

LACK OF COLD GERMS
MAKES ISLANDERS MOVE
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LETTER BOX RAISES LID
AS POSTMAN DRIVES UP
A hinged lever on a new automatic

letter box makes life easier for the rural

mail carrier. When he drives up to the

box,< a rod on the running board of his

car engages the lever. The lid rises, and
the carrier can deposit mail in the box
with one hand and without leaving his

seat.

As he drives on, the lid automatically

drops back into place and a red flag

appears to notify the resident that mail

awaits him inside the box.

BUILDS OUTBOARD FROM
POPULAR SCIENCE PLANS
Above is Paul Goldieri, sixteen-year-

old amateur shipwright, of Brooklyn,

N. Y., seated on the framework of a
motorboat he is building in his back yard

from Popular Science Monthly plans.

Paul saw and liked the plans and com-
plete working directions for building a

fifteen and one half-foot family outboard

published in Popular Science Monthly
in March and April, 1930. He set to work
almost at once, and now the graceful

craft is fast taking shape under his hands.

The finished boat will be a steady, flat-

bottom craft suitable for family outings

and camping trips.

CAR COUPLER CUTS RAILROAD HAZARD
. There are no knuckles
to be preset, nor air hoses
for trainmen to connect, in

a new safety coupler for

railroad cars. According to

its inventor, a Texas rail-

road man, it eliminates

thirteen hazardous opera-

tions in connecting cars.

So fully automatic is the

new coupler, cylindrical in

shape, that cars may be
joined as rapidly as a loco-

motive can push them to-

gether. A trainman's pres-

ence is not required at the

coupling point. The air con-

nection is made through the

center of the coupling, in-

stead of through a separate

hanging pipe.

Because of four

lugs, each larger than
the shank of the

standard coupler, it is

said that the device

can pull eight to ten

times the usual load.

The photographs at

right show a pair of

the new safety coup-
lers mounted on two
lifelike model tank
cars which the invert-

Automatic coupler demonstrated
on model cars and, in circle, a

close-up of the device showing
how it locks when the ends meet.

tor built specially to dem-
onstrate his device. In the

larger illustration the in-

ventor is pointing out air

connection for brakes in

center of the coupler.

TWO FERRYBOATS MADE
GIGANTIC WET BATTERY
Two metal-hulled ferryboats of San

Diego, Calif., once berthed at the same
pier, are now kept separate at opposite

sides of the bay. They had been discovered

to form a gigantic electric battery whose
current was eating their hulls away.

Formerly the copper-sheathed boat

Ramona was tied alongside the steel-

hulled Coronado. The proximity of the

two metals, plus the salt water of the bay,

made a combination much like an old-

style wet battery. An electric current

flowed between them, and although the

amount was slight it was decided that the

only way corrosion of the hulls could be
prevented with certainty was to keep the

two boats away from each other.

NEW LAMP HAS THREE SHAPES
Now anyone can build his own bridge

lamp. If he tires of its shape, it readily

takes on a brand-new form.

A set of parts for building the change-

able lamp has just been placed on the

market. The fittings may be assembled
entirely by hand, without need of screw
driver, pliers, or other tools. They fit

together to make a

standard bridge
lamp, an indirect

bridge lamp, or a

table lamp.
The new idea in

lamp-making is

made possible by
substituting insu-
lated metal shafts

for wires in the

lamp columns.
Therefore there are

no wires to recon-

nect when the de-

si g n is changed.

Only the base is

wired. The shafts

conduct the current

to the bulbs.

Above, the changeable lamp built as an
indirect bridge light and. at left, the

same lamp quickly transformed, with-

out tools, into a light for the table.
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FLASHLIGHT FOR DIAL
TELEPHONE CLIPS ON
Dark corners do not inconvenience the

user of a dial telephone equipped with a

new lamp-and-glass attachment. A small

flashlight throws a beam of light upon the

face of the dial, while a magnifying glass

makes the characters easy to read. Both
are a part of a clip that fastens in a

moment to the telephone.

COLORED AUTO TIRES TO
MATCH CAR’S PAINT

Colored automobile tires, whose hues
match the car’s finish, are announced by a
Detroit, Mich., maker. They are the result

of long research to find a way of imparting
a color that will last.

Automobile tires present unusual prob-
lems because of the moisture, mud, and
extremes of heat and cold. The new proc-

ess uses paint ground so finely that the

particles are almost of atomic size. This
paint impregnates the rubber latex and a

protective coating is given later.

BOARD RACK
REVERSIBLE
A reversible rack,

holding a slated cloth

on rollers, is the inven-
tion of a Daytona
Beach, Fla., man.
Swinging the rack
around brings the other

side of the blackboard
into use. The new
device is portable.

Oil tank fires are now fought with this gooseneck tower which
raises a nozzle to top of tank and smothers flames with foam.

A new brick veneer
is made in units of

twelve bricks and
is one inch thick.

GOOSENECK TOWER USED
TO FIGHT OIL FIRES

Meet the first cousin to the water
tower—the “gooseneck” tower, a new
invention to fight fires in oil tanks.

Recently adopted by California oil com-
panies, it shoots a spray of foam
that blankets the flames and
smothers them.
When fire starts in an oil tank,

the gooseneck tower is backed up
to the base. Then men draw up
the nozzle, by means of cables, until it

projects over the rim of the tank. When
the valves are turned, a torrent of foam
pours down and covers the surface of the

blazing oil. Workmen,
drilled in the correct
method of using the ma-
chine, are placed in charge

of it during a fire.

NEW BRICK VENEER IS

ONLY ONE INCH THICK
Brick veneer only an inch thick has

been developed by a Detroit engineer.
This new coating for houses is one fifth

the weight of ordinary brick veneer. It

is made with twelve bricks to a unit, the
bricks themselves be-

ing one half inch thick,

cemented to insulating

board of the same thick-

ness. These units, at-

tached to the outer
wall, transform the
house into a brick

structure.

PLANES BOMB MINIATURE VILLAGE
An elaborate reproduction of an Ara-

bian village, built in miniature, furnished

spectacular target practice for airplanes in

a recent Italian aviation meet. The air-

planes, flying low, raked the tiny village

with aerial bombs. A photographer
snapped the destructive result just as the

highest spire toppled, while flames

leaped up to destroy the rest of the

town.

Big bombers and little scout

planes were used in this attack on
the doomed town and the maneuvers
were carried out in strict accordance

with the latest
Italian military
development. The
complete success

of the attack, and
the speed with
w'hich the village

was destroyed, are

indications of ef-

fective offensive

operation of the

present airplane in

waging war. The
direct hits were
scored with such
ease that it is evi-

dent the bombers
of today must be
vastly superior to

those used during
the World War.

This Arabian village, built as a target for Italian airmen, was
destroyed by bombers. Photo shows direct hit of tallest spire.

:
Pf. friction

Blackboards or maps, hung in this rack, can be in-

stantly reversed by swinging the rack right or left.
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America's First Monorail Line Planned for New York

TRUCK
HOUSING

DRAKE

Drawing of proposed mon-
orail for New York City.

^ MOTOR

THIRD'
RAIL

fttNGER
TO CAR

>KlVEV/HEEL

MONORAIL TRACK
fia WOODEN SLEtPER

' THIRD RAIL

New York may get the first suspended
monorail line in America. Officials are

considering an eastern concern’s proposal
to build an overhead, rapid transit rail-

road that would have but one or two
counterparts anywhere in the world.

Cars suspended in mid-air would run
at forty-five miles an hour over the tops
of automobiles and street cars. They
would be hung on grooved wheels from a
single overhead rail. The system of

T-shaped towers and welded framew’ork
necessary for such a line would not

obstruct street traffic and sunlight as much
as the conventional elevated railroad

structure, its advocates point out.

While details of the system are being

kept secret, Popular Science Monthly
obtained permission from Frank S. Lyon,

president of the firm w’hich is developing

the monorail, to examine the blueprints

on which the accompanying drawings are

based, and to present a description of the

system.

Cars will be made of duralumin, a light

airship alloy. They will hang on trucks

from a single rail similar to that of an
ordinary railroad track. Four fifty-

horsepower electric motors mounted in

the trucks will drive each car. Electricity

is obtained from a rail mounted on the

side of the I-beam supporting structure.

To make the cars as nearly noiseless as

possible, a housing incloses the wheels,

the rails are laid upon sound-absorbing

sleepers of wood, and the steel wheels are

of a recently developed “noiseless” type.

Cars, driven by electric motors and swinging
from a single rail, will travel at 45 miles an hour.

WOOD FINISH FOR WALL
NOW COMES IN ROLLS

Now real wooden walls, for home or

office, come in rolls.

A new wall covering is as flexible as
wall paper, and as easy to apply, yet it is

made of wood. Laid in strips on a wall,

it gives the appearance of wooden panels.

Oak, mahogany, walnut, or maple may be
applied to the wall in all the beauty of

its original grain. The product is made
by treating thin slices of wood to make
them pliable and fastening them to an
adhesive backing of stout cloth.

GAS BLAST UNCOVERS
ODD LONDON RELIC

When a gas explosion rocked a part of

London’s streets the other day, it brought

to light a curious relic

of the past in the

shape of a heavy iron

vehicle on close-fitting

wheels.

Few recognized it

for what it was—a ve-

hicle designed by an
early inventor in an
attempt to speed the

London mails through
huge pneumatic tubes,

among the largest ever

built and far larger

than any in use today.

In 1864 such a tube,

four feet high and four

and a half feet wide,

was laid between the

General Post Office and
the Euston Station. A
fan twenty-two feet in

diameter exhausted air

from one end of the

tube and pumped it in at the other, to

propel the wheeled carriages and their

load of letters and packages along tracks.

However, the speed of seventeen miles
an hour attained by these carriers proved
too slow to transmit mail in bulk, and it

was abandoned, forgotten until the chance
explosion brought it to light.

Today wheelless, torpedolike mail car-

riers whiz through pneumatic tubes of
only eight-inch diameter, which have been
found more practical in New York and
other cities.

Nearly a hundred years ago, this strange vehicle, loaded with
mail, was driven by air through a big tube under London’s streets.
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The Architect Builds His Own Home—A Series

Built for comfort, beauty, and roominess,

this Dallas, Texas, home gives the impres-
sion of being much larger than it is, while

the garden effect adds to depth of the lawn.

Avoid Fads, Plan for the Future
By

HARRE M. BERXET
Dallas Builder Stresses Simplicity as

a Sound Investment and Good Art

I
T DOES not necessarily follow that

the house an architect builds for

himself will be architecturally

supreme; no more so than that all

mechanics have smooth-running cars, or

that doctors are never ill. Indeed, I have
found that the houses in which architects

live are more often than not, not designed

and built by themselves at all—bearing

out the adage that the shoemaker’s chil-

dren often go barefooted. The architect's

time and creative energy are consumed in

designing houses for his clients.

One of the rarest pleasures, however,
which an architect may have comes
through designing at least once in his life

a house entirely to please himself. One’s

clients often have most decided ideas

which, sadly enough, do not always coin-

cide with the architect’s. Thus, an archi-

tect does have a chance to incorporate into

the home he builds for himself many fea-

tures that add to the beauty, and often to

the economy, in this particular job.

I have, in the house that I built for my
family, some features that would, I

believe, appeal to many who are building

homes within a limited price range. The
outstanding characteristics are:

More roominess than would be sus-

When he plans his own home an
architect has, for once in his life,

a free hand. Naturally he puts
into this effort everything that
seems to him best and most de-
sirable. Hence these articles by
men who have built their own
homes are the most novel and
helpful contributions to home
building ever yet published.

—THE EDITOR

pected from the exterior. This, on a mod-
erately sized lot, is imperative. An over-

large house appearing to absorb the lot

on which it is built is an eyesore and a

blot on any street
;
and, further, precludes

all possibility of landscaping the ground
with any degree of success.

Beauty of architecture and soundness of

construction. Without the latter, the

former is likely to prove small compen-
sation for a ramshackle, crumbling, soon-

shabby house.

Economy in arrangement and materials

used. In a small house, there are nooks

and comers which, if wasted, render the

house stuffy and insufficient to one’s

needs; but which, if used to good advan-
tage, as they may be, not only increase the

efficiency of arrangement but skillfully

lend unusual notes of beauty. On the

subject of economy of material, nothing

need be said other than that the economy,
naturally, should not be so extreme that

the soundness of construction'is imperiled.

Those factors, to which the home
builder should look, be he architect or

layman, were my bases. The house, exclu-

sive of the site, was built at a cost of about

$12,500. After living in the house, which
is the supreme test, neither Mrs. Bernet
nor myself would change any major
arrangement or effect, although we prob-

ably would make a few alterations in

detail—this being the quite logical result

of the human desire for variety.

In Texas, as elsewhere, of course, the

foundation for any construction is of

major importance. Nevertheless, a prob-

lem exists in this part of the country that

it not prevalent in the North, where I

built houses for a number of years. We
have a black, waxy mud in Texas which
has an inconvenient, restless habit of mov-
ing about; almost imperceptibly, it is true,

but the ground on which a house is built

does not have to move all over the lot to
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An inclosed stairway, a bit of which is seen above,

is an attractive feature of the Bernet residence!

render difficult the architect’s problem.
In addition to this quaint habit of the

Texas soil, there is a river whose tributa-

ries flow beneath the earth’s surface in

many places. Should you happen to build

a house above one of them without pre-

paring for such a contingency in your
foundation, you may find your house
cracking. Thus, in Texas, we use the

“beam and pile” system.

My house is, in reality, built upon invis-

ible stilts; that is, in my foundation, I

have a twelve-by-twenty-four-inch reen-

forced concrete beam around the outer rim

with ten-inch piles approximately eight

feet on the center, the reenforcing reaching

to the full depth of the pile and up into

the beam. This guards against the build-

ing's cracking. At the rear, the house is

four feet off the ground.

For the outside materials, we used brick

veneer on wood. In this climate, this type

of construction has proved itself pre-

eminently satisfactory and is, in addition,

less expensive in the long run. The exte-

rior walls are a light, ivory brick, spotted

irregularly with dark brown or chocolate,

with brown English half timbers and light

Bernet’s Colonial style mantel, with marble facings and
flanked by double windows, is a distinctive note in lounge.

,s-o

Joi/S! wA. ;

/ioot.

A study of the Bernet plans, shown above, will give a clear idea of the spaciousness of this 6mall

house which was designed to secure the most, in looks and value, for the $12,500 invested in it.

ivory stucco, rough with long, deep,

curved scratches in the gable ends.

The shingled dormers, front and rear,

have leaded glass casement windows which
swing out by operation of lever handles
on the inside, and which show spots of

color, the lead divisions being uneven by
means of some of the glass panels having
been broken and then leaded at the breaks.

These windows are screened on the inside

to permit the casements to swing outward.
The roof is covered with standard pre-

dipped brown shingles. The paint trim
for the sashes, frames, and screens is light

ivory. The ivory and brown color scheme
harmonizes well with whatever landscap-

ing one does, wears well, and, no matter
what the weather conditions, merely sof-

tens in tone rather than becoming overly

weather beaten in appearance.
Touching off the top is a chimney cap

of stone with two clay chimney pots of

different heights, the chimney
tapering from five feet at the

grade to three at the top.

The gable ends, both east

and west, are half timbered
with stucco from the second
floor window sills up. The
projection on the rear, off the

lower floor back bedroom,
contains two closets. Such
breaks, or offsets, combine to

make the rear elevation less

monotonous than is usually

the case. The long, wide dor-

mer on the rear has three

casement windows with
divided sash that ventilate

the two second floor bedrooms
and the upstairs bath.

The kitchen entrance has a
cover supported on brackets

with a two-foot concrete plat-

form to be used as a motor
entrance in the rear, enabling

one to step direct from the

automobile to the platform.

The gravel drive is on the

west side and has been planted
with grass which more than
half obscures it, the gravel

only faintly indicating where
the motor tracks are. It is

my belief that the regulation

concrete driveway is a mis-
take on a small lot—mine is

fifty-five by one hundred and
fifty feet—cutting off, as it does, almost
eight feet of land and narrowing the side

on which it is placed.

The front walk to the house is curved
—not a new idea, but one which lends
grace and suggests greater depth to the
land.

The dining room facing north was made
to project beyond the main front line, as

was the bedroom in the rear. The front

porch was left without a roof. Originally,

the porch did not project beyond the east

wall, but on a visit to the house while it

was in the process of building, I noticed

a wonderful breeze coming from the east

and accordingly extended the porch six

feet to capitalize this asset. In this south-
ern country, we give ventilation and expo-

sure a good deal of careful study. For
example, it is essential that every room
have ventilation, if possible, from all four

sides, either by windows or doors.

The ground on which the house is built

slopes gently (Continued on page 156)
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Household Inventions

to Speed Your Work

NO TEA LEAVES IN CUP. These little

tabs permit you to make your tea directly in

the cups without tea leaves, which makes the

washing of the cups a simple matter. The tabs,

which look like lumps of loaf sugar, dissolve

at once when boiling water is poured over them.

KITCHEN IN A CABINET. Occupying
four feet of space, this steel case is a unit

kitchen, containing a four-burner gas range

with oven, sink and drainboard, refrigerator,

china closet, ventilator, and drawers. It is

especially designed for use in cabin or cottage.

ICE PICK IS NOT NEEDED. By using this pronged
tool the hazards incident to the use of a sharp ice pick
are done away with. It chops ice easily and the pieces
can be pounded as fine as desired. It also can be used
to make meat tender by breaking up the tough fibers.

CAN OR JAR OPENER. Here’s

a tool that serves as a jar opener
when it is fitted around top as

shown and tightened by twisting

handle or as can opener when
inverted and blade pressed down.

CHOPPER SAVES JUICE.
Built to chop almost anything,

this new household utensil can

be used on board or in bowl
and will reduce meat to a pulp,

nuts to a fine dust, and vege-

tables to any size you want.
DRY CLEANER FOR THE
HOME. Here is a miniature wash-
ing machine and dry cleaner. When
the case is rocked back and forth by
hand, as shown, suds or cleansing

solution are forced through the fabric.

Made of light metal, it can be placed
on the stove and water boiled in it.

The rocker base is detachable and
when not in use is kept in the tub.

The suitcase handle on the cover
affords a ready means of carrying

the washer from one place to another.

EASYTOSHARPEN. Chop-
per shown at left above is

taken apart by sliding one
clip which frees blades so
that they can be removed.

DOES EVERYTHING TO PIES.
With this little contrivance, the

housewife can bind her pies, trim

the edges, and cut off extra dough.
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MEAT CHOPPER ON LEGS.
Simplicity is the keynote of this food

chopper which has a capacity of one
and a quarter pounds per minute. In

addition, it stands on its own four

legs, is. self-cleaning and self-sharpen-

ing, and is built to withstand wear.

TURNS UP LID OF CAN. Attached by vise

grip to edge of table, this can opener, with a

few turns of the handle, rims out the lid and

turns it up so that it can be handled safely.

VANISHING IRONING BOARD. Made of steel, this ironing
board is built into its cabinet in the wall of your kitchen on
laundry. It cannot warp or burn and has no supports to take up
room in a limited space, and when not in use it folds in cabinet.

SAVE YOUR TABLE EDGE. Meat choppers,

can openers, and the like attached to the edge of

your table may crack the enamel and mar the

surface. This protector fastens to the table edge

by means of two spring clips and not only pre-

vents marring of the wood or enamel but affords

a firm foundation against which to clamp the meat
grinder by making the edge of the table level.

KEEPS HAY FEVER OUT. Pollen and dust
that bring on attacks of hay fever are barred
from the room by means of this screen. An
electric motor operates an outside fan which
forces air through a filter screen. It can be
attached to any window and plugged in socket.

SANITARY MILK CAN OPENER. Pick
or knife points that may not be perfectly clean

need not be used to pierce top of milk can if

one of these little tools is handy. A plunger,

with a bar having a puncturing point at each
end, is forced through the top of the can. When
not in use, the holes are effectually plugged by
inserting the points, rubber tipped, into the holes.

IRONING BOARD
CABINET. Hinged to

a supporting base, this

ironing board, whennot
in use, fits snugly into

a cabinet in the wall.
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Who Owns the Ait

?

THEORETICAL ownership of the land, the ground under

it, and the air above it would mean all rights in a section

of space beginning at a point in the center of the earth

and extending upward in a cone that would ultimately take in

an area of infinite extent including a few million stars with

their attendant solar systems.

Obviously such a conception of a man’s property rights in

the air above the ground he owns is ridiculous. The line must
be drawn somewhere. The fellow who insists that his back yard

includes a couple of dozen universes is asking too much!
The property rights in the ground under a piece of land have

been pretty thoroughly thrashed out in court cases arising out

of mineral rights, mining operations, and so on.

But what about the airplane? Theoretically an airplane can’t

fly without committing theoretical trespass on somebody's

property. And there’s no doubt but what he has committed
actual trespass if he flies low enough to scare the property

owner’s livestock or perhaps stir up a noxious cloud of dust.

Eventually the laws will be made to conform to the physical

requirements of aviation with due regard for property rights.

Some arbitrary height limit must be set. Planes flying below
that limit will be committing legal trespass. Above it, the land-

owner will have no claims.

Perhaps there may even be a definite schedule of indemnities

for forced landings on private property with smaller amounts
awarded for flying monkey wrenches and dumped gasoline.

Police and the Radio

WHEN any revolutionary invention is placed before the

public, the first flush of enthusiasm over the idea often

produces amazing results. The new device is put to uses for

which it isn’t in the slightest degree adapted, uses that any one

with a grain of common sense would see could be handled better

by methods and apparatus already well known.
Radio, because of its glamor and novelty, has had more than

its share of this particular variety of nonsense.

All sorts of silly ideas for using radio in police work have
been solemnly proposed by men who should know better.

Many politicians looking for a little free publicity proposed new
ways for the police to use radio—usually to accomplish a pur-

pose already thoroughly covered by telephone, telegraph, tele-

type, or flasher system.

Radio undoubtedly is of vital importance in police work.

Cruising police cars can be kept informed of important items

direct from headquarters by radio. No previously known
method of communication could do this. The sensible ideas

separated from bunkum are in the article on page nineteen.

Beating Submarine Tragedies

PROGRESS demands that every apparently feasible idea be
tried out to see if it is as good practically as it is theoreti-

cally. In certain lines of endeavor, notably medicine, surgery,

aviation, and transportation in general, the practical tests

involve more or less risk to human life. This risk is, of course,

warranted if no way can be found to avoid it, but common sense

demands that every precaution be taken.

The United States Navy is, therefore, to be commended for

the remarkable method of training submarine crews and testing

submarine rescue devices developed by Naval officers and
described on page forty.

Under Your Hat

APPARENTLY-

,
Professor A. Stinder, a Berlin, Germany,

k savant, thinks that this going-without-a-hat craze has gone
about far enough. As many people in this country agree with
him, it is interesting to learn what he has done. He has started

an investigation to ascertain what goes on inside a hat when it

is on the wearer’s head—that is to say, physically, not men-
tally. To this end, he fashioned a small thermometer to be
worn inside the headpiece. One hot day he found that the

temperature inside a panama was only seventy-seven degrees,

while the mercury outside was hovering around the not-so-

gay nineties.

With characteristic German thoroughness, Professor Stinder

so far has forborne to draw any definite conclusions. Now he is

investigating the interior temperature of hats under all sorts of

meteorological conditions, including air temperature, sunlight,

and humidity. He even has designed a special apparatus to

measure humidity under the hat.

Naturally, we await the outcome of his researches with inter-

est. But as the no-hat vogue counts most of its adherents
among the college men of this country, we are still more
anxious to know whether the donning or doffing of a hat has
any effect on brain activity, and if so, in what way.

Out to Conquer the Air

MASTERY-

of the air really is one big problem made up of

a multitude of little ones.

These problems are now being tackled from many different

angles. The article on page fifty-six detailing Hawley Bowlus’
experiments in the study of bird flight is an example of how
intensively an individual may seek a solution of some of the

basic problems by prying into Nature’s guarded secrets.

On page twenty-six is described a totally different method of

approach. Here, a group of men are trying to work out a way
to apply the scientific principles of the rotor ship to an airship.

And on page thirty-eight we find experimenters concentrating
their research on a single important phase of flying—the mas-
tery of fog by creating acceptable substitutes for human vision.

In the end, it doesn’t make a bit of difference whether these

particular experimenters are successful. If a sufficient number
of inventors work for a sufficient length of time, every obstacle

to flying eventually will be pushed aside.

Stopping a Big Waste

NO MATERIAL in its natural state, except certain food-

stuffs, is of any particular value to mankind. You can’t

eat iron. Y-

ou can’t clothe yourself with it. There’s nothing

you can do with it except, perhaps, use it as a primitive weapon
of offense or defense.

Materials become useful only when they have been fabricated

into definite shapes; and the value of any raw material is,

therefore, only potential. It is worth something not for what it

is, but for what it can be made into.

A dress or suit of clothes may become unwearable because
of style changes. An automobile may lose its value for the same
reason. The actual loss of material has little to do with it.

In view of these basic facts, the pictures on page sixty-one

are particularly interesting. They show that an earnest effort

is being made to salvage the material in discarded automobiles.

If such complete salvaging of materials could be applied to

all lines the effect would be revolutionary.
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HELPFUL HINTS FOR RADIO FANS

Inside Secrets of a Vacuum Tube
Input Energy Is Like Gasoline in Motor and Grid

Is Throttle—Where the Broadcast Ham Comes In

POWER OUTPUT
(MOTOR SHAFT)

TO C BIAS
SUPPLY

OUPUT
OUTPUT COIL
COIL

whether the input and output
coils are windings in a radio-

frequency transformer or in an
audio transformer, because the

action is the same in either case.

Comparing this action with

that of an automobile engine,

the input energy may be called

the gasoline supply.

The throttle may be compared
to the grid; and the C bias volt-

age, which regulates the normal
flow of current, is on a par with
the idling adjustment of the

throttle, which keeps the motor
turning over when no power is

needed.

The crank shaft of the auto-
mobile engine is the point at which power
is developed and it may, therefore, be
compared with the output coil of the tube
circuit.

A CLEAR understanding of what goes

/\ on inside a radio vacuum tube

l \ will prove helpful to any radio

beginner and experimenter. Study-

ing the actual operation, and comparing
it with similar action in other machinery
with which you are more familiar,

is the easiest way to master the

subject.

In the illustration on this page,

the action in a vacuum tube has

been analyzed and reduced to its

simplest terms. A comparison is

made with the functioning of an
automobile motor.

The essential parts of a vacuum
tube are the cathode or electron

producing element, the grid, and
the plate. The base is merely a

mechanical accessory that makes
it easy to use the tube. The glass

is needed only to keep out the air

or in other words to permit the elements

to operate without interference from air

molecules.

Although the modern alternating cur-

rent operated vacuum tube appears more
complicated, its operation actually is

easier to understand than that of the

battery operated tubes. This is because

the current that heats the cathode of the

alternating current tube plays no part in

the electrical functioning of the tube. Its

job is to supply heat, and if there were
any way to accomplish the result in a

practical manner, the cathode would work
just as well if it were heated with a gas

flame.

The type 227 heater tube is typical of

general purpose alternating current tubes.

The cathode consists of a tiny tube which
is coated on the outside with certain

metallic salts which, when heated, pro-

duce a copious flow of electrons. Inside

the tiny tube, but not in electrical contact

with it, is the filament. Surrounding the

tube is a coil of fine wire called the grid,

and outside the grid is the cylindrical

plate.

In the drawing, the grid and plate are

shown flat merely to make the action

clearer.

When the current is forced through
the filament, the latter becomes red-hot

and heats the cathode which, in turn,

throws off a stream of electrons. The
electrons are negative and they are there-

fore attracted in a steady stream to the

plate, which is the positive. This results

in a flow of current in the plate or B
circuit.

To get to the plate, the electrons must
pass through the grid. Changing the

Clear idea of vacuum tube is given in diagram
in which its parts are compared with motor.

electrical potential of the grid with respect

to the cathode will regulate the flow of

electrons. The C battery is used, there-

fore, to adjust the voltage of the grid,

called the C bias. Almost no current flows

in the C circuit; the C battery therefore

lasts as long as it would on the dealer’s

shelf.

When an electromagnetic impulse is

applied to the input coil, the voltage of

the grid is changed and there is a corre-

sponding change of greater magnitude in

the current flowing in the output coil. It

doesn’t make a particle of difference

A B C's of Radio

THERE is no such thing as a
perfect conductor of electricity

nor is there a perfect insulator.

Even silver, which is a better con-
ductor than copper, offers some
resistance to the flow of electric

current. Hard rubber, mica, bakc-
lite, and other high-grade insula-

tors allow a measurable quantity
of current to leak through.
The higher the voltage the greater

the current leakage through any
insulator. Hence the amount of

insulation needed on high voltage
current is greater than for low
voltage. Furthermore, if the volt-

age is made high enough, the

resistance of any type of insulator

will break down.

BROADCAST HUM
Most radio beginners are inclined to

take for granted the high quality of the

broadcasting from different stations. Ac-
tually, broadcasting has not yet reached
perfection. The tone quality is almost

invariably better on features that are

picked up direct in the broadcast studio.

There is always some loss in tone quality

when the voice and music have to be
sent hundreds of miles by wire line.

Furthermore, the studio apparatus may
not always be of the best quality nor be
in the best operating condition. If this is

true of the largest and most prosperous
stations, what can be expected of some
of the smaller stations that are not fitted

with the best of apparatus?

Few stations broadcasting today send

out a wave that is totally free from hum.
This broadcast hum is often unjustly

blamed on the radio set which is, of

course, innocent. Whenever you hear too

much hum in the moments when the

voice or music is off the air, try tuning

another station. If the hum on the other

station is less, then the first station is not
broadcasting a hum-free carrier wave.
The tone control now featured on many

receivers will often improve matters when
the broadcasting is faulty. If there seems
to be an excess of low or high tone fre-

quency from the loudspeaker, the tone
control may help to compensate. When
the broadcasting is of the best quality,

the tone control should be set at the

neutral position. Any attempt to change
the tone under such conditions results in

what is actually distortion.
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Radio Aims at Remote Control
^,'WALL

REMOTE
CONTROL

SPEAKER

REMOTE
CONTROL

* 5ET INSTALLED
IN CELLAR

WHILE the new models of radio

receivers are not radically differ-

ent from last year's sets in opera-

tive efficiency, there is one new
development which may revolutionize all

our ideas of what a radio set should look

like.

This new development is remote con-

trol. It will be featured this year princi-

pally as an accessory to the conventional

console cabinet radio receiver. But, if

the idea of remote control captures the

popular fancy, future radio receivers will

no longer be housed in fine cabinets. They
will lose their status as parlor ornaments.

Instead, the same efficient types of radio

chassis will be housed in plain metal boxes

concealed in the cellar, closet, or out-of-

the-way corner.

The loudspeaker, which now is placed

in the cabinet with the radio set chassis,

will become a separate accessory again as

it was before the console cabinet became

popular. Some form of cabinet mounting

Future sets may be out

of sight while tuning is

done by buttons in any

room in house—Two
systems described here.

CABLE.

Fig. i. This remote control
system turns on and tunes
set but does not do the tun-
ing to station automatically.

designed for the loudspeaker alone may be
developed, but there is at least an even
chance that a way will be found to hide
the present type of dynamic cone speaker
unit as a wall fixture or even build it per-

manently into the wall surface. Some
manufacturers may mount their loud-

speaker on a pedestal, like a floor lamp.
Like the modern central heating plant,

where the boiler in the cellar supplies heat

to the various rooms through concealed

radiators, the radio of the future, itself

hidden, will supply radio entertainment to

any room of the house by W'ay of con-
cealed speakers in the wall of each room.

Specially built de luxe installations of

this type have been made and it seems
only a question of time until some manu-
facturer turns out, at popular prices, the

necessary parts for such an oufit.

The problem of remote control of a
radio receiver is much more complicated
than the remote control of other devices.

The lights in any modern home, for exam-
ple, are almost universally remote con-

trolled. The light in the hall upstairs can
be turned on or off from the main floor,

and so on. It would be possible to turn

the radio set on and off with equal ease.

The difficulty lies in arranging to tune it

to different stations from a remote point.

TUNING a station necessitates the pro-

duction of a mechanical motion in the

receiver chassis itself. This motion must
turn the shafts of the tuning condensers.

Copyrighted material
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Fig. 2 . A control system that automatically tunes the set to any one of a number of desired
stations. In this scheme special buttons control the tuning of the set between determined points.

The ring-shaped field of the motor F
has six poles with opposite poles connected
in series. One lead from each set of poles

is connected to one terminal of the sec-

ondary winding of a small step-down trans-

former. The other three wires leading

from the three sets of poles are connected
to the three segments of the controller

commutator C by way of the connecting
cable. The contact of the controller is

connected by way of a switch button S to

the other terminal of the step-down trans-

former winding.

THE armature of the motor is not
wound. It is geared by means of reduc-

tion gearing and a cord belt to the con-

denser dial drum D.
When switch button 5 is pressed, cur-

rent flows through whichever segment of

commutator C happens to be in contact

and so through the windings of the pair of

poles connected to that particular segment.

The armature A is immediately pulled

into line with the poles thus magnetized.

When the commutator contact is rotated

by the knob on the remote control box in

which it is located, the current flows suc-

cessively through each pair of pole pieces

and the armature A therefore is dragged
around and around to correspond with the

revolutions of the control knob. Thus the

dial drum D is rotated to tune in differ-

ent stations.

If the knob is rotated in the reverse

direction, the armature is, of course,
pulled around the opposite way.
A small dial is mounted in the control

box. It is geared to the control knob with
the same ratio employed to gear the arma-
ture A to the dial D. In actual practice

double reduction gearing is used instead
of the single pair of gears shown in the
drawing so that it takes many revolutions
of the control knob to rotate the con-
denser dial on the set through the full

wave band. This results in what amounts
to a fine vernier action.

Of course tuning a system of this type
is exactly like tuning the set itself. You
must turn the control knob until the dial

number for the proper station is in line

with the indicating pointer.

SINCE current flows through control
commutator C only when switch but-

ton 5 is pressed, it is obvious that any
desired number of remote control units
can be wired to the same controlling

motors in the set. No matter where the
dial was left by operating the control box
in one place, it can be turned to any
desired position by pressing the button and
turning the control knob at any of the
other control points.

A similar control commutator operates
another special motor to work the volume
control. In Fig. 2 the tuning control spe-
cial motor is the left one of the pair shown
mounted on (Continued on page 144

)

THE solutions of the various problems
of remote control as worked out in the

systems now available are extremely ingen-

ious.

Turning the set on and off is usually

accomplished by fitting a switch to the

condenser shaft at the zero tuning posi-

tion. To turn off the set it is only nec-

essary to turn the remote tuning control

to zero.

Rotating the tuning dial is always done
by a small electric motor. In some sys-

tems a separate motor also is fitted to

operate the volume control.

The radio receiver shown in Fig. 2 is

thus fitted for remote control. The driv-

ing motors used are special and the dia-

grammatic circuit of this particular sys-

tem is shown in Fig. 1.

in constructing a remote control that

would operate only from one point. You
might just as well place the radio set at

that point and not bother with the remote
control at all.

M2Furthermore, this motion must be accu-

rately controlled so that the dial can be
stopped at the exact point where the sta-

tion is in perfect tune.

In addition, the volume control of the

set must either be moved mechanically
from a remote point or the volume con-
trol itself must be shifted to the remote
point and connected to the radio set by
way of extra wires in the control cable.

Summing up the problems of satisfac-

tory remote control, we find, first, that the

set must be turned on and off. Second,
there must be complete control of the dial

movement. Third, there must be com-
plete control of the volume. Fourth, these

operations must be possible from as many
different points in the house as desired.

The fourth requirement is especially

important. There would be no advantage

Below is diagram showing two motors
attached to set and operating the re-

mote control system illustrated in Fig. i.

STATION
CONTACTS
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Expert Advice on Auto Lighting

'‘Too bad I can’t put thirty-two-candlepower bulbs in these headlights,” Gus
said. ‘‘It’s the latest thing to use bigger bulbs everywhere in a car now.”

Electrical Engineer Learns from Gus That

Things Not Found in Books Happen to Cars
" AND so I decided that there must be

/\ something wrong with the gener-

l \ ator and that’s what caused the

lights to burn out,” the car owner
concluded positively.

He had drifted up to the Model Garage
out of the blackness with all lights out,

like a smuggler’s boat creeping into port.

Instead of raising the hood and immedi-

ately starting to work on the generator as

the motorist quite obviously expected, Gus
Wilson, veteran auto mechanic and half

owner of the Model Garage, began to

argue.

“What makes you think it’s the genera-

tor, mister?” he questioned. “Maybe it’s

the ground connection on the storage

battery.”

“Rats!” snorted the car owner. “I’m
an electrical engineer. Don’t you think I

know something about my car’s starting

and lighting system? The starter works
perfectly. If the ground connection will

carry a couple of hundred amperes of

current to operate the starter, it can’t be

in bad shape.”

“Lots of funny things happen to autos

that aren’t in the books,” Gus grunted as

he pulled up the floor boards.

“Hey, Joe'.” be called to bis partner,

Joe Clark. “Plug in the extension cord

and bring the trouble light out here, will

you?”
Gus grabbed the handle of the storage

By MARTIN RUNN

battery and pulled on it. He could lift it

almost a quarter of an inch.

“Loose batteries will always cause
trouble if you let ’em go long enough,” he
said half to himself as he loosened the

battery terminal of the ground cable.

“Take a look at this, mister,” he directed,

offering the other the frayed end of the
ground cable which had broken off about
three inches from the battery.

The car owner looked puzzled as he
fingered the frayed end.

“I can’t believe it!” he exclaimed. “It

Letter Contest Winners

ON PAGE 144 you will find the
names of the winners of the

cash prizes in the letter contest
about cars, announced in our Au-
gust number. Every possible reason
for buying an automobile was men-
tioned in the letters we received.
I am sorry space limitations pre-
vent me from printing them. Be-
cause of the high quality of the
letters an honorable mention list,

which will be found with the cash
prize list on page 144, has been
added.—Martin Bunn

just isn’t possible to start a car with the

ground cable broken. Say, you didn’t

break that cable yourself?” he questioned
in sudden suspicion.

“I didrf’t have to,” Gus grinned. “The
loose battery, bouncing around when you
went over bumps, did that. When the car

was standing still and the battery stayed
down where it belonged, the broken ends
of the cable pressed together so the starter

could turn over the warmed-up motor. If

you’d let it alone and tried again tomor-
row with a cold motor, it probably wouldn’t
have swung it past compression. Did you
notice the lights get brighter a couple of

times before they finally burned out?”
“Every time I went over a bump they

flashed up,” the car owner admitted.
“They finally burned out when I bounced
over the car tracks just down the road.

I hit them going pretty fast.”

“If you’d stayed under twenty miles an
hour after you first noticed ’em flash up,”
Gus suggested as he finished bolting a new
ground cable in place, “you could have
got here to have it fixed without wasting
the price of a new set of bulbs.”

“I should have thought of that,” the car

owner admitted. “If I’d kept the speed
down to the point where the generator

wasn’t producing such high voltage, when
the ground circuit opened on the bumps,
the lights wouldn’t have flashed up from
the overload.” ( Continued on page 145)
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Ten Shots at a Clip with This

Easily Constructed

Toy Machine Gun
By H. V. PATTERSON

A spring plunger discharges one
bullet 'at each turn of the crank.

o H, SON!”
“Yes, Dad?”
“Come down here to the

basement workshop. I have a

great idea.”

He came on a breathless run, and I

explained that the night before, while he

had been playing war, I had noticed the

fine wooden cannon his friend Jack was
using.

“He was knocking down all of your

soldiers, but you weren’t doing so well

with that old tin cannon of yours. I was
thinking that perhaps we could make a

machine gun that would shoot BB shot.

Here are some sketches I have

worked out. What do you think

of them?”
“Say, Dad, they look swell, but

how does the gun work?”
“Well, you load it here, where

I have marked A on this sketch.

I figure that it will hold about ten

BB shot. As you turn the crank,

the plunger is pulled back just far

enough to let one shot drop into

the barrel. The instant the shot

is in place, the plunger is released,

and the gun is fired. Let’s get

busy.”
We began with the barrel, which

I have marked B, making it from
a piece of }4-in. copper tubing

3^8 in. long with a %e-in. hole

drilled in it V/% in. from the end.

The radiator or outer barrel C was
made from a 3-in. length of 34-in.

copper tubing with a yie-in. hole

drilled 34 in. from the end as at A

for loading. The front end
was later closed up with tin.

For the magazine D, we
bent a small piece of tin

trough-shape and soldered

it inside the radiator so that

the BB shot would roll down
and drop into the barrel.

The plunger or firing pin E
required a piece of No. 12 wire 3?4 in.

long and a bit of lead. We bored a •’ho-

rn. hole in a J4-in. board, and my son held

the wire upright in the exact middle of the

hole while I ran molten lead around it,

after which we dressed it down to fit the

barrel. The Mo-in. diameter coil spring

was put in place

and then we bent
the plunger exactly

234 in. from the

front end.

The left-hand
plate F, the right-

hand plate G, and

The sketches from which the tiny gun was built. Few
of the dimensions, however, are vitally important.

The completed gun, a drawing of the interior
construction, and a detail of the plunger.

the stock H were cut from J4‘in. plywood.
We were going to make the crank from a
strip of iron Mo by J4 by 1

1/2 in. until my
son suggested using the crank and handle
from a broken fishing reel. A 34-in.

washer cut in half served for the cam or
hammer /; it was fastened to the crank
with a Mo-in. bolt. The hole for this bolt

was located Mo in. back from the front

edge of piece F and J4 in. above the slot.

Pieces G and H were drilled to match.
A wooden dummy magazine K was

added. Then the J4 by 2 in. swivel L was
cut from tin, and Mo-in. holes were drilled

in the middle and each end for bolts

before it was bent U-shape. This was
bolted, with a washer between, to a tripod

made by soldering three 3-in. lengths of

No. 9 wire to a lj4-in. disk of heavy tin.
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olfing at Home on a

9-hole Parlor Course
How to build a set of hazards
for both indoor and outdoor use

By GEORGE H. VAN WALTHER

Playing the “narrow fairway.” This is

the obstacle for the first hole of the
course, which has some tricky hazards.

FORE! No longer need that cry die

with the coming of winter, for you
can now have a miniature nine-hole

golf course, hazards and all, right

in your own living room. How simple

becomes the problem cf entertaining guests

when you have nine interesting holes of

golf stored away on the top shelf of your
hall closet! In the spring, the course can

be set up on the lawn or in the back yard,

allowing you to carry your pygmy golf

activities through the spring and summer
months.
The nine obstacles that make up the

course are easy to build and can be made
from scrap boards or packing-case lum-
ber. While the stock shown in the draw-
ings is designated as being Yz in. thick,

any size will serve so long as it is strong

enough to stand the usage that the obsta-

cles will receive. As for tools, a hammer,
fret saw, hand saw, and plane are

all that are needed.

The obstacles are assembled
with 1-in. brads, which can be
toe-nailed slightly for addi-

tional strength. Liquid
glue also can be
used in the

"narrow fairway"

joints, if desired.

Since the drawings
are self-explana-

tory, there are only

a few points which
need be specially

mentioned.
Dowels, ]/> in. in

diameter, serve as

the legs for the two
parts of obstacle

No. 8. These are

glued into J^-in.

holes placed per-

pendicular to the

faces of the boards

which form the inclines. The dowels used

as hazards in obstacles Nos. 2, 3, 5, 8,

and 9 are J4 in. in diameter.

Notice in obstacle No. 2 that the run-

ways taper from 12 in. at the ends to 8 in.

at the top where the two pieces come
together. In setting up the course, this

obstacle is placed so that the runway hav-
ing the pegs is nearest to the tee and the

other points toward the hole.

In the “water hole,” No. 4, which resem-

bles an arched bridge.

N9t

held in place with 2-in. brads, driven
through the wall board and int^the sides.

If desired, the hedge in No. 6 can be cut
from wall board also, but wood is recom-
mended, especially if the course is to be
used out of doors where the obstacles will

be subjected to a certain amount of mois-
ture.

Obstacle No. 5 is designed to retard the
progress of the ball as it passes through.
The seven J4-in. dowels are drilled in.

from one end and are threaded on a 10-in.

length of stiff wire. Small wood or glass

beads are used between the dowels to

supply the proper spacing. The wire can
be supported by setting the ends into

grooves cut in the sides or by fastening

each end to the back of the sides with wire
staples. Be sure that the dowels fit loosely
on the wire so that they can swing freely.

In making the legs for obstacle
No. S see that the second and
smaller runway fits under
the first and larger one
in such a way that

WIRE FASTENED TO BACK
WITH STAPLES

wall board is used
for the floor of the

runway since it is eas-

ily bent to the desired

curve. The side walls

fit over the topof the

wall board and are
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Obstacles Nos. 2 to 5 and
one of the “holes.” The
hazards from Nos. 6 to 9
and one of the tee markers
are shown on the opposite

page. Wood, wall board,

and dowels are the materials.

N25

the ball, after go-

ing through the

2/ in. diameter hole, will

fall into the runway and
roll in the general direc-

tion of the hole.

Much of the success of

obstacle No. 9 depends on
how carefully the front and back edges

are beveled. This precaution applies also

to the indoor holes. Plane them down
smooth so that the ball will not be turned

from its course by any unevenness.

After all the obstacles are assembled,

sandpaper them thoroughly and fill in any
holes or irregularities with a wood putty.

N94
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As to finishing, the color

scheme is wholly a matter
of choice; a good combi-
nation is a background
of white with grass green
trimming. Two coats of

either enamel or flat paint

should be sufficient.

.
With our obstacles fin-

ished and placed aside for

drying, we are ready to

plan a layout for the

course. The one shown in

the diagrams at the right

uses only two holes and
can be set up on two 9
by 12 ft. rugs. This type
layout is ideal where two
rooms are close together.

Of course, a hole can be
used with each obstacle,

if desired, by zigzagging
the holes back and forth
across the rugs, but the use
of but two holes reduces the amount of
construction work and does not in any way
detract from the interest of each hole.

The same system can also be used when
the course is set up on the lawn or, if

preferred, real holes can be cut in the
ground and tin tomato or soup cans placed
in them to form the metal cups. The cans
should be at least 4 in. in diameter and
should be set in so that their upper edges
are % in- below the surface of the ground.

Although not altogether necessary,
square pyramid-shaped tee markers, such
as shown, will add to the appearance of the

course and will also show those not famil-
iar with your course just where the next

tee and obstacle are. These can be
made of scrap lumber and can

be painted white with green
or black numbers.

OVER THE
DUNHER’*

A suggested arrangement for laying out the course on two rugs 9 by 12 ft. in

two adjoining rooms. If preferred, a separate hole may be used with each obstacle.

In all cases, excepting Nos. 9 and 5, the

front end of the obstacle is placed 18 in.

from the tee or starting point. No. 9,

being a more difficult obstacle, is placed

12 in. from the tee, and No. 5, being an
easier obstacle, is placed 2 ft. from the tee.

If the course is to be used out of doors
and regular holes are to be set flush with
the ground, you can supply each hole

with a realistic marker by attaching small

triangles of red muslin to the ends of nine

3-ft. lengths of l/-in. dowel. The other

end of each dowel should be sharpened
so that it can be driven into the ground
just behind the hole. The numbers can be
painted on the flags with white enamel.

These flags, together with the tee markers
that you will use indoors, will give your
outdoor pygmy course a truly realistic

appearance. By exercising a little ingenu-

ity, your course can be made quite attrac-

tive and colorful.

With the course all made and set up,

there is little else to do than to get a

putter and a supply of secondhand balls

and read the rules.

. FROM
INCLINE

Rules of the Game
1.

In playing each hole

the ball must pass

through each obstacle,

not around it.

In No. 1 the ball must
pass through hole. In
No. 2 it must roll up
incline and through
opening between pegs.

In. No. 3 it must pass

through cither opening.

In No. 4 it must roll

over bridge. In No. S

i t must pass through
opening. In No. 6 it

must roll up incline and
jump hedge, landing on
the hole side. In No. 7

it must pass through
either opening. In No.
8 it must roll up incline

and pass through hole.

In No. 9 it must roll

through opening between
pegs and through either

opening in the fence.

2. When an attempt to put the ball through
the obstacle fails, the ball is placed at

the starting point, one is added to score,

and another attempt is made.

3. If the ball is not holed-out in a maxi-
mum of ten strokes, the player must take
that as his score for that hole and pro-
ceed to the next.

4. A ball is not considered as being holed-

out until it remains in the hole.

5. Each player is allowed to finish the hole

before the next player begins.

6. If the ball rolls off the rug or lawn, it

is placed at the point where it rolled off

and played from there without extra

penalty.

7. If the ball rolls into an unplayable lie

after having passed through the obstacle,

it can be placed anywhere without penal-

ty so long as the distance from the ball

to the hole remains the same.

8. The man having the lowest score on the

preceding hole leads, the second highest

going second, and so on.

9. Only one club, the putter,

is allowed each player.

10. In No. 6 the ball is not

considered as having passed
through the obstacle unless

it comes to rest on the hole

side of the hedge.
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Midget Golf

for Christmas

H ERE is a hint for

the man w’ho likes

to make Christmas gifts

in his home workshop

—

build midget golf sets.

Can you think of any
other type of novelty
that is as easy and inex-

pensive to construct, yet
will give so much fun?
Paint the sets neatly, box
them attractively, and
they will be ideal gifts.

i

' 2,V
t

t

--te3
"—

1V
i

1 1-

r
«jf

:Cv t I
1

'

sV ir

—DOWELS

cl i /
. 4 o o o

Wfc DOWELS—

*

— io" —

TRAPPED GREEN
NS 9

4-SIDED PYRAMID TEE MARKERS

Copyrighted material



84 POPULAR SCIENCE MONTHLY November, 1930

F. Clarke Hughes on how to make a

As the last step in the construction,

take the case to a shoemaker and have a
snap fastener applied. Then shellac the

corners lightly to cement the joints and
give the lacing a more highly finished

appearance. When the shellac is dry, pol-

ish the whole case thoroughly with ordi-

nary floor wax or shoe dressing.

STRIPING COACH MODELS

WHEN the stripe lines on a miniature
stagecoach or similar model are

reduced to the proper scale, they are so

narrow that it takes more than the steady
hand and skill of an artist to draw them.

Obtain some thin gummed paper or

ordinary large gummed stickers with red

borders. With a steel straightedge or a
draftsman's celluloid triangle and a broken
razor blade, cut a number of strips about
'/& in. wide, doing the cutting on a sheet

of glass to insure a clean edge.

Stick the strips in pairs to the side of

the painted model wherever a stripe is to

be made, the gap between them being the

same width as the stripe desired. With a
small brush charged with the desired color

of paint or lacquer, paint a more or less

regular narrow band of color over the

opening between the paper strips. When
the paint has thoroughly dried, moisten the

gummed paper with a wet sponge and pull

it carefully away.
Complicated curved stripes may be

made just as easily. Pencil the curve on
the gummed paper and cut it accurately.

Then trim each half-sheet to a width of

about % in. along the curved stripe line

and stick them to the model, keeping the

spacing uniform.

—

Albert W. Eidmax.

Have you ever tried leather
craft work? It is not diffi-

cult and requires few tools,

j and this camera case is a

good project to begin with.

B
ECAUSE of the rough treatment

it receives, the carrying case pur-
1 chased with a kodak does not, as

a rule, last nearly as long as the

camera itself. For this reason, many fold-

ing cameras, after 'being used for a few

years, are without cases. It is not diffi-

cult, however, to make a sole leather case

to fill just such a need—a case that will

look well and will stand hard knocks for

many years without showing signs of wear.

Three pieces will be needed for making
the case. One is a long strip for the body
of the case, which is marked A in the

accompanying drawing; and the others

are smaller pieces for the ends, marked B.

The first thing is to measure your

camera and draw a layout on tough card-

board. Then cut these parts to shape and

fasten them together temporarily with

paste or glue at the corners so as to make
sure that the case, when finished in

leather, will be exactly the right size to

fit the kodak. The careful cutting of these

patterns will sometimes
save time and material by
preventing mistakes.

When you are sure the

patterns are correct, you
can measure them and

purchase the necessary

leather. It should be a

good grade of sole leather

such as may be obtained

at any shoe repair shop.

In thickness it should be

about Ms in., and uniform

throughout, with the face

side free from spots or

scratches.

Lay out the holes on

each of the three parts,

keeping them Ms in. from
the edge and :

yi« in. apart.

If it is desired to carry

the lacing around the top

of B, as shown in the

upper photograph, punch
holes all around the edge;

otherwise stop the punch-

ing as indicated in the

drawing. After punching,

miter all the edges which

are to come together as

shown in the detail marked
“Section A-A.”
The next step is to mark

the design on the damp
leather with a lead pencil.

The pencil will leave a decided impres-

sion in the surface, which should be deep-

ened with a steel tooling awl. If the awl

is heated to the temperature of an ordi-

nary iron when used for pressing, the

grooves will be deeper and more lasting.

The two rings should be made as indi-

cated and attached to the sidepieces of the

case with plain stitching of the usual size

and type, as has been described in sev-

eral previous articles (P.S.M., July ’30,

p. 106; and Aug. '30, p. 102).

Before attempting to do the lacing, pre-

pare a wooden block of the same size and
shape as the camera. The laces, which
are usually about Ms in. wide, are cut

from either goat or kid skin. Wallaby
skin is the preferred stock, but it is not

always to be purchased when
needed. If the laces are cut

spirally, a very small piece of

leather will furnish a number
of yards.

WIDTH
OF KODAK

AWL FOR THE
TOOLING OF THE
DESIGN MAY OE MADE OF
ANY ROUND OIT OF METAL

The case consists of one piece A
and two ends B, cut to fit the

camera. Note how the pieces are

punched, the edges mitered, and the

wire rings made ; also the tooling.

If the holes are accurately laid out

and punched and the edges are neat-

ly beveled, the lacing process will

prove a simple matter. A wooden
form is used to hold the case in shape.

Fine Leather Case
for a Folding Camera

Copyrighted material
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Novel Way of

Making Hulls

E. ARMITAGE McCAXN

glued face to face, they arc glued edge to

edge, the joints running vertically instead

of horizontally.

The wood used must be at least half as

thick again as the desired depth of the

lifts, and is better if twice that thickness. -

For example, if the lifts are to be /> in.

thick, the w'ood should be 1 in. thick or

thereabouts.

As you will do the sawing with the bot-

tom of the plank uppermost, the lines you
draw' will be the lower edges of the lifts.

This should be remembered, although it

does not make any difference in the shape
or position of these lines.

The sampan, one of the picturesque little craft that ply the waters of the Orient. Chinese

families in some instances live throughout their entire lives on small boats of this type.

Shaping the hull after the lifts are
glued. A hull of this kind can be
trimmed very thin with safety.

The table of the jig saw
must be set at a slight angle
to the saw’ blade and if it is

not of the tilting variety, a
supplementary table should
be made from a board and
two w’edge shaped blocks.

The angle will be about the
thickness of the saw cut. It

can be ascertained accurately
only by experiment. Take a
piece of scrap wood of the

same stock as your lifts and
saw a little circle in it. Re-
move the inner piece and
mark the desired depth of the
required lifts; then push it

through the outer piece and
see if it comes through to the
mark when tight. If it does
not, adjust the saw until you

considerable amount of valuable wood.
The new process does not waste any

wood; furthermore, it reduces the labor

because a single saw cut serves for both
the inside of one section and the outside

of the section below. The completed hull

consists of layers, but instead of being

Cutting one lift within the other. The manner of adjusting
the saw table is shown at the top of the following page.

HERE is a new and easier way to

make a yacht or ship model hull

by jig-sawing all the sections or

“lifts,” as they are called, from
a single board, one within the other, and
then telescoping them out to make a hol-

low, troughlike form from which the main
hull can be carved with the least possible

work.
A study of the accompanying illustra-

tions will make the method clearer than

any amount of explanation. The model
used as an example is a Chinese sampan
or rowboat. It was made entirely with a

motorized woodworking outfit, mainly the

jig saw, sanding disk, and drum sander,

and a rotary file for the necessary hollow-

ing inside the hull. The same work, of

course, can be done with hand tools with

the exception of the jig-saw’ing, which
really requires a machine so that the cor-

rect angle can be maintained throughout.

The advantage of this new method will

be better appreciated if it is compared
with the two standard ways of shaping a

hull. The most workmanlike procedure,

of course, is to build the hull of ribs and
planks like a real vessel. This, however,
is a big undertaking and too difficult for

most of us. The second method, which is

the one ordinarily used, is the so-called

“lift” or “bread-and-butter” plan by which
a series of layers are cut to shape, glued

together, and then hollowed. This is the

method shown in most of the Popular
Science Monthly ship model blueprints

(see page 113). While it is very much
simpler than the rib-and-plank method, it

still entails a lot of cutting and uses a

Model
Illustrates a
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find the correct angle, with a very slight

allowance for glue in the joint—a very

little for casein glue, a trifle more for

liquid glue, and still more for carpenter’s

hot glue.

One lift can be made deeper than

another by varying the angle of the saw;

the greater the angle, the less the depth.

The outside top lift will have the full

depth of the wood, but this is an advantage
because that part of the hull is the most
vertical, and you can cut the sheer (deck

curve) in it, although this can be cut

through into the next lift if necessary.

If a jeweler’s blade is used, the hole

for starting it is so small that it does not

matter where it is bored, but the stem is

the best place; bore it at the required

angle. With a pin blade a bigger hole is

required, so bore it just outside the line

at the stem or stern end, whichever slopes

the most. It will be filled later with a

ready-mixed wood putty.

The lift should be completely sawed out
in one cut, if possible, in a direction so

that the underside of the wood is the

larger. If the wood is too long for the

sweep of the saw frame, bore holes at

each end and saw about halfway along

from each hole on opposite sides; then
remove the wood with the saw blade in the

cut, reverse it on the table, and tilt the

table the other way until the blade is again

upright and can be refastened. Now com-
plete the sawing.

They say that “position is the art of

gunnery”; so it is of jig-sawing. To keep
evenly along the lines, which is very nec-
essary in this work, get your best eye well

down in line with the saw blade

but not too close.

When all the lifts have been
sawed out, mark the desired

depth, push them through, and
see if they come to the marks;
if not, a little sandpapering can
be done, but it is better by care-

ful adjustment to avoid this.

Brush glue on the inside and out-
side edges where the pieces are
to be joined; then push the lay-

ers through to the marks, and
set the hull aside for the glue
to dry thoroughly.

The hull is now ready for shav-
ing to the templates on the outside and
trimming to the desired thinness on the
inside. It will be even stronger than if

made by the “bread-and-butter” plan
because there is more glued surface and
less fear of warping. A hull of this kind
can be trimmed very thin with safety.

While we have used the sampan mainly
to illustrate this novel method of hull con-
struction. there will undoubtedly be some
readers who wish to build a similar model
and add it to their collection.

To complete the hull, add the top rails

as shown in the perspective sketches of
the bow and stern and in the sheer plan.
As to deck fittings, these may vary. Many

Bottom view of the completed hull.

The work of shaping it was greatly
reduced by the new sawing method.

The finished hull with the rails in
place. Note that they project a trifle

at the stern and are met by short
rails which curve up from beneath.

#C- CLAMP

NONTILTING TABLE -

Either the saw table is tilted or, if it is not
adjustable, a wooden auxiliary table is used.

sampans had two long oars fashioned
roughly from wood and a sail and mast.
The latter, when not in use, were lashed
to the side as shown in the illustration at

the top of page 85. If desired, a thatched
cover can be added by building a frame-
work of thin bamboo and covering it with
a piece of canvas from which threads in

one direction have been drawn to simu-
late the thatched effect.

Color the sampan hull, oars, and
thatched cover with a brown stain, adding
a few smudges of black or gray here and
there to give the appearance of wear.

If you plan to build some other model
by the same method and it happens to

have high-wall (vertical) sides, it will be
necessary to add a separate section to the
top. For any vessel with tumble home
(slope in from the water line) a second
series can be made, meeting the first at
the widest water line.

By this method other hollow objects
can be made, such as bowls or deep trays.

o 1

INCH SCAJ.E LIFTS SAWED AND
PUSHED/^-, DOWNWARD

,

VIEW SHOWING ANGLES
’"'C-or lift edges TRANSOM

BOARD”) RAILS

GLUE
LINES ^J^^HULL^SHAVED ^

INSIDE AND OUTSIDEMIDSHIP SECTIONS

Half-breadth, sheer, and body plans of the sampan, and illustrative sketches. While this unusual model was
chosen to illustrate the new method of hull construction, almost any type of ship model can be built similarly.
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You need Alcoa Al uminum

to get clearer tone and less

Shielding

distortion

Before you buy a new radio, look inside the cabinet.

Check to see if the set has Alcoa Aluminum shielding

around tubes—coils—condensers.

The selectivity and sensitivity that you demand in

your set today are not possible without effective

shielding. This is especially true since the advent of

the screen grid tube and the latest developments in

band pass circuits. Aluminum construction checks

vibratory disturbance and hence eliminates micro'

phonic and other resonance effects. Used for shielding, it effectively bars

radio disturbances, checks distortion, and assures a more sensitive,

efficient set.

Alcoa Aluminum has, weight for weight, the highest electrical efficiency

of any metal used in radio construction. Your set will be among the more
modern ones—give truer, clearer tone—if many of its parts are made of

this light, strong metal. Prominent manufacturers are now using Alcoa
Aluminum for shielding, for foil condensers, for variable condenser blades,

for wire and other parts. The electrodes of electrolytic condensers are

made of aluminum.

It is not too much to say—look for Alcoa Aluminum— it is your assurance

that the builder has used quality, result'producing materials throughout.

ALUMINUM COMPANY of AMERICA ; 2496 Oliver Building, PITTSBURGH, PA.

ALCOA

THE METAL

THAT IS TUNED

T O RADIO

ALCOA ALUMINUM
Copyrighted material
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You Can Build a Screen

Just as Beautiful as This

The construction is of the simplest

and the cost can be what you please

,

since it depends mainly upon your

selection of the covering material

liy PAUL LEO

ARMY duck of 10 oz. weight is carefully

• stretched and tacked on the outer

edges only of the frame. Figure 3 shows
the methods of overlapping and tacking

the material to avoid interference between

successive rows of tacks. No tacks should

be driven in the sides of the frame because

the heads would project and mar the

appearance of the finished screen.

TO BEAUTIFY a room and, inci-

dentally, to conceal an unsightly

doorway or other architectural

defect, there probably is no other

article of furniture as effective as a fine

screen. And screens are among the easiest

pieces to build, for they can be made
with a few ordinary hand tools if power-

driven woodworking machines are not

available.

The Spanish leather screen illustrated,

if carefully constructed of the materials

listed, will equal commercial screens

priced as high as $500. The actual cost

of the materials used by the writer was

$87.56, but this included an item of

$40.20 for the finest grade of red, top

grain leather, $15 for 500 gilt upholstery

nails, and $12.60 for the lumber dressed

and cut to exact lengths. The same design

can be carried out successfully in imita-

tion leather, cretonne, or any suitable

drapery fabric; and less expensive mate-

rials can be used throughout.

The frame is composed of three identi-

cal panels of thoroughly seasoned, clear

white pine (see drawing marked Fig. 1).

All parts should be square and true. If

sawed by hand, the pieces should be cut

squarely and accurately to length in a

good miter box. To avoid difficulty in

mortising, the cross members are secured

to the uprights by means of two dowels

in each end (Fig. 2). A doweling jig is

a valuable aid if the parts are blind-

doweled as specified, although the dowels,

being of small diameter, may be set right

through the uprights and later cut off

flush with the outer edges. Nails or

screws should be avoided because they

might interfere with the tacks. To insure

maximum rigidity against the strains inci-

dent upon stretching the canvas, comer
irons are used as shown in Fig. 1 and

also in each bottom corner, ten irons to

a frame.

A screen of enduring beauty that would grace
any room. It is covered with Spanish leather.

In applying the duck, square one end
of the material and set a tack in the
lower corner of the bottom edge of a
panel, making sure that the selvedge is

parallel with, and near the edge of, an
upright member. Stretch evenly and
tightly across the frame and place a tack
in the opposite corner and one tack in the

center, with intermediate tacks between.
If any puckers appear, remove the tacks,

stretch, and repeat. Neatness is essential.

Cut square pieces out of the corners
where the material is turned over at the

bottom of the frame so that only one
thickness of the material covers the wood.

'M'EXT, stretch the duck as lightly as
L ’ possible lengthwise, placing a tack
temporarily in the center of the curved
top edge of the frame. Now follow the
selvedge of the material from the bottom
upward along the edge of the upright,

stretching and tacking as you go. The
cloth then should be stretched across the

frame. Tack from the bottom upward
and stretch diagonally across the frame
and upward.

If this procedure is followed painstak-
ingly, a perfectly flat and tight surface

will result. It is necessary to use only
one row of tacks placed near the edge
of the material covering each side of

panel.

The tack in the center of the curved
top edge, temporarily driven, is now
removed, as the material will probably

Materials for Screen

6 pcs. lJ'jj by 2 in. by 5 ft. clear, sea-

soned white pine.

12 pcs. l-)4 by 2 by 14 in. white pine.

3 pcs. 1)4 by 10)4 by 14 in. white pine.

3 pcs. H in. by 3 ft. hardwood dowels.
30 corner irons, % by % by 3)4 in.

120 flathead bright wood screws, 1)4 in.

No. 9, for corner irons,

1 small can best grade liquid glue.

12 yds. 10-oz. army duck (sometimes
called canvas), about 34 yd. wide.

1 lb. No. 4 cut tacks, tinned, J4 or )4
in. long.

6 panels of leather as selected, at least

2 by 6 ft.

V;i2 by 1 in. half-hard strip brass, 23 ft.

6 in. long.

6 oz. %4 by )4 in. brass escutcheon pins.

2 pr. heavy bronze plated, double-acting

springless hinges for doors (be sure to

specify for doors 1)4 to 1)4 in. thick).

4 boxes (125 per box) roundhead pol-

ished brass upholstery nails, 1)4 in.

in dia. (number actually required 456)

.

1 34 in. dia. round brass rod, 1 ft. long.

)4 by 1 in. brass strip, 4 in. long.

8 flathead brass wood screws, 34 in.

No. 8.

Note: If curtain pole ornaments are

purchased, eliminate last three items.

Copyrighted material
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"RCA Radiotrons

always in every socket”

says

COLIN B. KENNEDY
President

COLIN B. KENNEDY CORPORATION

"Ti KANY unnecessary radio troubles are

caused by inferior tubes. The finest

receiver is handicapped by poorly designed

and constructed tubes. RCA Radiotrons

are the unquestioned standard of scientific

achievement in this field. To insure clear

Kennedy tone, and maximum Kennedy

performance, we strongly advise 'RCA

Radiotrons always in every socket.’ We
unhesitatingly recommend them to Ken-

nedy owners.”

RADIO ENGINEERS ADVISE:
Replace all the vacuum tubes in your radio set with

RCA Radiotrons at least once a year. This is the

only sure way to maintain good performance and
minimize disagreeable noises and other troubles

caused by inferior tubes. RCA Radiotrons will give

you the maximum in selectivity, sensitivity and

tone quality.

Old tubes may impair theperformance of the new.

This is the 24th in a series of en-

dorsements ofRCA Radiotrons by

the leading radio set manufacturers.

RCA RADIOTRON CO., INC., HARRISON, N. J.

^ This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8.
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How each of the three frames is constructed (Fig. i) ; doweled joints (Fig. 2) ;

the method of tacking on the coverings (Fig. 3) ; spacing the nails (Fig. 4).

Cheaper material such as a “split”

(taken from under the top grain) or imi-

tation leather may be used. Top grain,

however, is not only inherently beautiful

because of its iridescent sheen, but it also

is of practically everlasting durability.

The upholstery nail spacing is charted

in Fig. 4. On the back of the screen the

inside vertical rows are omitted. If a

fabric covering is used, the nails should

be chosen to harmonize in color and need
be applied only on the edges.

Because of the massive proportions of

the screen, ordinary screen hinges are

unsuitable. After much
experimenting, the hin-

ges specified in the

bill of materials were
selected. They should

-14'— ^
FIG. I

r>“T

SELVEDGE

FI 0.3

CANVAS
LINING

. 4-

30 NAILS IN
EACH ROW

FIG 2

INSIDE CORNERS

now admit of a little final stretching from
the bottom upward.

Drive a few tacks at intervals to fasten

the duck over the top edge, stretching the

material tightly from the bottom upward.

Make slits with scissors in the puckers

near each tack on the curve. These slits

should extend to the edge over which the

material is turned. Cut out V-shaped
pieces to eliminate these puckers, put a

dot of glue under each angular tab that is

left, and tack it down flush. Trim off the

surplus duck from all edges.

The fabric will now conform perfectly

to the curve and will cover all edges and
one side of the frame. The same proce-

dure should be followed in covering the

other side of the panel. This will leave

one thickness of duck on each side of the

frame and two thicknesses overlapped on
all edges. In applying covering to the

second side, do not stretch the material

quite as tightly, because the frame is

already under heavy stress and too much
additional strain may cause a sag in the

material on the opposite side.

A/WN

-N'T

W\ZZ' 'A * 20 TMDS/IN.

A
w\ 1

’ V'
*
5
1i*

?<6

(s

beu D

COUNTERSUNK
FOR NO. 6 WOOD

SCREWS

'a?-* -

J~ BRASS BINDING

1
FIG 5

The leather

or other outside

covering is ap-

plied in the same
manner as the

duck except
that it should

not be stretched

as tightly. In-

deed, much care

must be exer-

cised not to

stretch it so

tightly at one
point as to cause

a permanent
“set.” The knack of pulling it just tightly

enough is acquired after a few minutes’
experience.

Leather varies greatly in quality and
price, “top grain” being best. At least

two matched hides are required, about
100 sq. ft. altogether. Being a natural

and irregular product, leather cannot be
cut without a certain amount of waste,

but the pieces left over may be utilized

for making fire screens, picture frames,
chair covers, and the like.

In rooms where leather would look out of
place, a drapery fabric covering may be used.

be set 7 in. from the upper and lower ends
of the uprights. They are fastened over
the leather but not over the brass bind-

ing (see Fig. 6), which terminates at the

hinges. This binding for adjacent edges
of the panels is polished with fine steel

wool and lacquered before being applied.

Two furniture glides are driven into

the bottom of each panel to form feet.

The two ornaments (Fig. 5) may be
turned or purchased in spun brass; and a
banner is hung across the center.

IMPROVED HORSESHOE PITCHING COURT

The brass top ornament and its base (Fig. 5)

and the binding for the hinge edges (Fig. 6).

PITCHING horseshoes is a game that

maintains its popularity, but it can be
played later in the year and is more
fun if the pitching court is properly pre-

pared so that it never becomes muddy
and unsightly. Such a court can be laid

out with the following materials: Two old

axles from a small auto for pegs, odds
and ends of lumber for forms, twenty
pounds of cement, and sufficient sand to

mix concrete.

Set the axles firmly in the earth 40 ft.

apart and at the slant and height required

by the rules. Then build a boxlike form
6 ft. square around each of them to hold

the cement foundation; for this purpose
2 by 4 in. timbers stood on edge are excel-

lent. Have the protruding ends of the

axles in the center of the form and 10 in.

higher, each slanting towards the opposite

Peg.
Fill the form with concrete to within

2 in. of the top, and over this spread a

layer of sand. Grade the sand gently

from the peg to the edge of the form and
down to the earth outside. Then, if the

sand is wet before a game is played,

the surface will be moist enough to keep
the shoes from slipping about.

Make a light board cover to fit over
each form, boring a hole in the center for

the peg, and fasten it in place with hooks.
This is a protection against the depreda-
tions of dogs and children. Paint the

cover a grass green and the pegs white.

Obtain at least three sets of pitching

horseshoes and paint each a different

color.—M. E. Crumb.
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NEWS for MEN WHO PAINT
at HOME

Correct
brushes for paint, varnish

and enamel, now iden-

tified by new Whiting-

Adams method, help you

secure expert results on

every job. Send for free

booklet, "Painting Hints

that Help."

Lack of knowledge of two
important factors has lim-

ited the results of every

man who paints at home.
First, the necessity of

using a good brush on
every job. Some have

learned this through sad experience.

Some were lucky enough to choose a

Whiting-Adams brush at the beginning.

Others are still wondering why their

work is streaky, splotched and
uneven.

Second, the necessity of using the

right brush for each job. Few men
outside the paint field ever learn

enough about brushes to make a

perfect selection. Sometimes they

have accepted the recommenda-
tion of an experienced dealer. Some-
times, with a little knowledge of brushes,

they have happened to pick the one best

suited to their needs. But more often

the brush purchased was a type designed

to do some other kind of work.

You can forget these wor-

ries now. Whiting-Adams
has developed a way to

help you secure expert re-

sults. The fine quality of

Whiting-Adams brushes is

nothing new—it has been
recognized for 122 years.

But a positive method of identifi-

cation is new and that is what is

offered you with the plain mark-
ing of paint brushes, varnish

brushes and enamel brushes.

Assure yourself of a good brush

for all jobs and the right brush for

each job by choosing a Whiting-
Adams brush from one of the new identi-

fying display boxes. You will find them
at good paint and hardware stores.

©
A

FINEl
BRUSHES

Whiting-Adams Company
700 HARRISON AVENUE, BOSTON, MASSACHUSETTS

Send for this helpful FREE booklet. "Paint-
ing Hints That Help” lives up to its title.

You will find yourself turning out better

work, achieving finer results on all kinds of
paint jobs after you get this free booklet.

There’s no obligation. Just use the coupon.

WHITING-ADAMS CO.
700 Harrison Ave., Boston, Mass.

Please send me a copy of that free booklet, "Painting Hints
that Help.”

Name
Street

City 5 State

Name of dealer.

0 This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8.
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Kinks to Help Auto Mechanics
Novel way of getting cleat when blocked by parked

cats—How to install neon stop light on any cat

WHEN you leave your car parked

at the curb and if while you are

absent other cars are parked in

front and behind yours, you are blocked

in if the other cars are locked. A way
out is illustrated in Fig. 1. Put your jack

under the center of the front axle

and work the jack as high as it

will go. Then push the car side-

wise until it falls off the jack.

This will move the front of the car

quite a distance out into the street.

Repeat the process till you can
drive away.

NOVEL CARBON
SCRAPER

Figure 2 shows how to make a

carbon scraper that will cut into

and quickly remove the hardest

carbon deposit in the cylinder head

whether or not the generator is all right.

Take a long nail or a piece of heavy wire

and insert it in the lathe center of shaft in

generator. Then with a hand drill set

over the nail or wire, turn the gen-

.. erator, to which the flashlight bulb

has been wired. If the light shines

steadily the generator is working
satisfactorily, but if the light flick-

ers it is a sign that there is trouble

either in the commutator or in

the wires.

or on the pistons. Take a number of

pieces of spring steel wire such as piano
wire. Cut them to a uniform length.

ADJUST POINTS CLOSE FOR
HIGH FREQUENCY-

FROM STOP
LIGHT SWITCH

Fig. i. Shows how a jack can be used to get a
car out of a tight place when blocked by autos.

Next, take a piece of copper tubing with
an inside diameter of about a half inch

and partly flatten it.

Place the wires side by side in the end
of the partly flattened tube and hammer
the tube till it grips the wires. Bend the

ends of the wires down as shown and
grind them to a cutting edge. Then stone

off the cutting edges a trifle, enough so

that they won’t bite into the metal. The
flexibility . of the spring wire makes this

tool ideal for scraping carbon from curved
surfaces.

NEON STOP LIGHT
Figure 3 shows a stop light that cer-

tainly can be seen. This stop light spells

out the word “stop” in the brilliant red of

the neon sign. An old Ford coil supplies

the necessary high tension current. It

should be mounted close to the sign and
wired as indicated. No changes need be
made in the stop light switch. Simply con-

nect the wire from the stop light switch to

the coil. Adjust the vibrator to give as

high a note as possible.

GENERATOR TEST
It is easy enough to test the windings

of a generator to make sure that there

are no open circuits. A flashlight bulb

connected to the generator will determine

NEON TUBE LETTERS

3* Ford coil supplies necessary high ten-

sion current to operate a red neon stop light.

Popular Science Monthly
awards each month a prize of S10.
in addition to regular space rates,

for the best idea sent in for mo-
torists. This month’s prize goes to

Lemuel Harris, Nogales, Arizona
(Figure 5). Contributions are re-,

quested from auto mechanics.

VALVE LOCKS
It is difficult to install, with the

fingers alone, split, tapered valve

locks of the kind now used on
many cars. To save your nerves

and your time, take a piece of thin

sheet-iron or tin, snip the ends,

DRIVING CRANK MADE
FROM A LONG FINISHING
NAIL^

GENERATOR

CENTER

Fig. 4. Simple means of testing a car’s generator.

and bend them, as shown in diagram, to

fit the valve lock. Place cup grease on the

inner surface of the valve so that it will

stick in place while the valve spring is

being released. The valve locks can be
installed easily with this simple tool.

VALVE LOCK
INSTALLING
TOOL, OF TIN
OR SHEET
METAL

BENDING LINESi-

Fig. 5. A valve lock installing tool that te easy
to make and will save much wear and tear.
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2000 tests a day
madeintheMobiloil
laboratories— to in-

sure quality

In the making of Mobiloil for

your car, your engine is not taken

for granted. It is taken apart. Its

lubrication needs are studied.

Each run of finished Mobiloil

is also "taken apart.” The 2000

tests insure its quality and its

correctness for your engine.

These tests guardyour engine

Not taken for granted ...

taken apart!

For example: In the Mobiloil

laboratories you come on a group

of white-coated chemists watch-

ing the slow revolutions of an

intricate machine. This machine

measures the ability of an oil to

resist gumming and oxidation.

Or you’ll notice another group.

They are intently observing oils

simmering in little copper dishes.

At intervals they pass tapers over

the oils to find the temperature

at which they ignite. This tells

them how well each oil will resist

heat. They later burn the oil to

determine the amount and the

kind of carbon it leaves.

Then you’ll see other men
working with delicate instru-

ments that determine the strength

of the film formed by an oil on
metal surfaces. This indicates

the ability of the oil to keep

down wear in the moving parts

of your engine.

Motor oil is made • •

And so on with group after group

—each plays its part in the com-

plete testing of Mobiloil quality.

Where else can you find

such protection?

Sometimes oil-making does not

go much beyond the crude oil

well. That’s why you hear so

much talk about "crudes.” In

making Mobiloil, the strict con-

trol of quality follows each re-

fining step until the finished oil

is ready for your engine.

Where else will you find such

complete recognition of your en-

gine’s needs? Such certainty that

they are fully met— that your

engine will be fully protected?

Your Mobiloil dealer has the

Mobiloil Chart which shows the

grrfde of Mobiloil recommended
for your engine.

VACUUM OIL COMPANY

„„ , - .. , 'Ask here
• not found, ip,

Mobiloil
lobiloiL

Make this Chart your Guide
This abbreviated chart shows the correct grade of Gargoyle

Mobiloil for most passenger cars. You will find the complete,

Mobiloil Chart at your Mobiloil dealer’s.

Follow winter recommendations when temperatures from 32°

F. (freezing) to 0° F. (zero) prevail. Below zero use Gargoyle

Mobiloil Arctic (except Ford, ModelTt use Gargoyle Mobiloil "E”).

NAMES OF
PASSENGER

CARS

1930 1929 1928 1927

Engine Engine Engine Elngine

Summer e

£
Summer

Winter
Summer

Winter
Summer

Winter

fi, ,Hirn AF Arc.
'* (r66A.WiO.76 A Arc. A Arc. A Arc.
M other models BB Arc. BB Arc. BB Arc. BB Arc.

BB Arc. BB Arc.

BB BB Arc. BB Arc. BB Arc.

BB Arc. BB Arc. BB Arc. BB Arc.

A Arc. A Arc. A Arc.

A Arc. A Arc. A Arc. A Arc.

BB Arc. A Arc.
" Imperial BB Arc. BB Arc. BB Arc. BB Arc.
“ other models AF Arc. Al- Arc A Atc. A Arc.

AE Arc. AE Arc. .

.

Dodge Bios AF Arc. AE Arc. A Art: A Arc.

“ other models A Arc. A Arc. A Arc.

A Arc. A Arc. A Arc. A Arc.
“ other models BB Arc. BB Arc. BB Arc. BB Arc.

A A Arc. A Arc. A Arc.

AF Arc. AE Arc. A Arc. A Arc.

AF Arc. AE Arc. AE. Arc.
E E

BB Arc. BB Arc. BB Arc. BB Arc. 1

.

" 8-cyl BB Arc. BB Arc. BB Arc. BB Arc.

Graham- Paige BB Arc. BB Arc. BB Arc.

AF Arc. AF Arc. A Arc. A Arc.
BB KB KB Arc. KB Arc.

BB Arc. BB Arc. BB Arc. BB Arc.
BB Arc. BB Arc. BB Arc. BB Arc.

BB Arc. BB Arc. BB Arc.
*' other models AE Arc. AF ‘Arc. A Arc. A Arc.

Nash-Twin lg. 8, 490,

Adv.6,Sp.6,Twin Ig.6 BB Arc. BB Arc. BB Arc. BB Arc.

Nash ( other models ) . .

.

AE Arc. AE Arc. A Arc. A Arc.

Oakland BB Arc. A Arc.- A Arc. A Arc.

Oldsmobile A Arc. A Arc. A Arc. A Arc..

A Arc. A Arc. A Arc. A Arc.

Peerless 61,81 AE Arc.
“ 60. 69. 80. . .

.

A Arc. A Arc.
*' other models BB Arc. BB Arc. BB Arc. BB Arc.

Pierce-Arrow BB Arc. BB Arc. A Arc. A Arc.

Plymouth A Arc. A Arc.
Pontiac A Arc A Arc. A Arc. A Arc.

Reo ( all models ) AE Arc. AE Arc. A Arc. A Arc.

Studcbakcr Com’dcr 8 AF Arc. AF Arc. ,i . .

BB Arc. BB Arc. BB Arc.

A A A A Arc.

Stuiz BB Arc. BB Arc. BB Arc. BB Arc.
Whippet A Arc. A Arc. A Arc. A Arc.

Willys-Knight A Arc. A Arc. BB Arc. BB Arc.

Windsor 6-69,6*72,6-75 AF Arc. AF Arc. *

“ other models UU Arc. BB Ate. ...» ....
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How to make stagecoach and coveted wagon

Galloping in the wind, this Concord

F
_ stagecoach is a most decorative

1 weather vane. Easy to make, too.

ROM a decorative and artistic stand-

point, weather vanes are becoming more

and more popular. In fact, a well-

designed and properly placed weather vane

gives an added note of charm and charac-

ter to any house.

The present interest in making models

of stagecoaches and covered wagons has

led to the development of weather vanes

based on the same decorative elements,

and both are excellent. The stagecoach

silhouette suggests a fast-moving vehicle

on a pleasant summer day, whereas the

covered wagon conveys the idea of slow,

determined plodding, without, however,

losing the effect of forward movement.
A good weather vane must meet at

least three essential requirements: it

must be substantially made, must show

directions as accurately as possible, and

must permit the design to swing freely

with the wind.

Manufactured weather vanes, to with-

stand corrosion by the elements, are made
of copper, brass, or aluminum, and if

possible the amateur should use one of

these materials. However, since they are

expensive and sometimes hard to obtain,

it was thought best to make the vanes

illustrated of iron to show what can be

done with the cheaper metal. Several

coats of paint or lacquer will insure the

i durability of the iron for many years.

To make a weather vane of the type

shown, get two pieces of H-in. pipe, each

2 feet long; a piece of Y%-in. pipe, 6 in.

long; a J4-in. pipe sleeve, and a H to Y
in. pipe reducer. You will need also

about 3 ft. of some 7/16-in. round iron,

a sheet of No. 20 gage galvanized iron

10 by 18 in., and about 25 ft. of No. 12

galvanized iron wire.

TV/fAKE a full size drawing of the

selected design on a sheet of wrap-

ping paper, using the 2 -in. squares as

guide lines. Cut around the outside of the

design to make a paper pattern, but do
not cut any holes in the paper; then trace

the outline accurately oh the metal.

Use tin shears, cold chisel, hack saw,

jeweler’s saw, metal drill, grinder, and a

set of files for doing the cutting. To keep

the metal from bending, clamp it in the

vise between two boards.

After you have shaped the outside, put

Weather Vanes
By J. W. BOLLINGER

a piece of carbon paper between the metal

and your pattern, and trace the openings.

To cut these out, drill a series of holes

inside the line, chisel out the waste, and
file to shape. The coachman’s lines and
the whips are made of No. 12 galvanized

iron wire soldered in place.

Weather vanes may be placed on either

the ridge or the slope of the house or

garage, or on a garden trellis or a special

pole. Whatever location is selected, cut

a suitable wooden base block from a piece

of “four by four” and drill a Y&-in. hole

into it to receive one of the 2-ft. pieces

of J/2 -in. pipe. The pipe must fit tightly.

About 18 in. up from the end of this

pipe, drill two holes at right angles, one
slightly above the other. Run No. 12

wire through these holes to the roof (or

other support) so as to brace the pipe

and hold it in a vertical position. This is

the simplest method, but iron braces may
be used, if preferred; the writer used
iron braces in the case of the stagecoach
weather vane illustrated.

THRILL a 7/16-in. hole through the
1* other piece of 'A-in. pipe about 1 in.

' from what is to be the upper end, and
drill another 7/16-in. hole ‘about 1 in.

below and at right angles to the first hole.

Cut one of the 7/16-in. direction rods 16
in. long, and one 10 in. long. The longer
direction rod runs north and south. File

about Y in. of each end of each piece
down to J4 in. in diameter for fastening
the letters in place. Slip these pieces
through the 7/16-in. holes in the pipe and
fasten them with No. 12 wire, as shown.

Cut the letters E, W, N, S to the size

indicated (making the W a bit wider).
Drill a ]4-in. hole as near the center of
each letter as possible, slip a letter over
the end of one of the direction rods, and

flatten out the project-

ing end so as to rivet

the letter in place.

Screw the pipe re-

ducer on the JA-in. pipe
above the direction

rods. Get some small
pieces of solder and
drive them in place

right over the direction

rods inside the pipe.

Make the surface of
the solder inside the

Copyrighted material
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Where to Get
Job Plans for 200 Things to Build“^^ is Told in This New ATKINS Book!

3 BE H' r

Using an AT-
KINS Silver
Steel Coping
Saw to cut
molding for a

coped joint.

S a w i n g half
blind dov e-

tails with an
ATKINS Sil-

ver Steel
Dovetail Saw.

©
Send the Coupon
for Your Copy!

AVALUABLE feature of this new ATKINS Saw Book for Home
Craftsmen is a complete “^liat to Make” section. It lists more

than 200 popular articles and tells where you may readily obtain blue

prints or job plans and instructions to build the projects you select.

Whether you are interested in building coach, ship or plane models,
radios, boats, toys, novelties, or. home and garden furniture, you’ll find this

handy reference list the most complete one of its kind, and a "gold mine” of

ideas for home shop projects.

Consult this list before you decide on the things you want to build this

fall and winter; and save time, work and money by getting reliable plans.

Check over the ATKINS Silver Steel Saw section in the book, and see which of

these saws and cutting tools you need. Your Hardware Dealer has them!

Better mail a dime today, to get your copy promptly. The first edition

is going fast; clip the coupon NOW!

, . Also, It Tells

The Secrets of

Making Perfect

WOOD JOINTS MM
lVO LONGER need you hesitate

' about tackling projects where ac-

curate joinery is needed! In this book,

a veteran craftsman tells the secrets of

making perfect-fitting joints— butt,

coped, dado, dovetail, dowel, glued,

halved, lap, matched, miter, mortise-

tenon, rabbet, splined, and many
others.

Page after page of easy-to-follow

drawings, photos and directions point

out the best way to cut and fit these

joints. Even if you now do good join-

ery', the book gives many fine points

which will help you make still better

joints, quicker and easier.

This section on JOINTS alone is

worth many times the price. The
complete book is a real workshop
manual. It gives advice on starting a

new home shop and choosing the right

tools . . . tells how to build shop

equipment . . . lists over 200 projects

and job plans available . . . discusses

various types of saws, their uses, and
care.

And in the back of the book is a

section which shows the leading

ATKINS Silver Steel SAWS, and tells

why they are the favorite saws with

fine mechanics the world over—why
they cut faster, run easier, hold a keen
edge longer and outlast two or three

ordinary saws.

Amateurs find this new book indis-

pensable. Experts say it’s mighty help-

ful ! Costs only 10c, but worth dollars

to every home craftsman.

S| My dealer is .

© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8.
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pipe cup shaped to form a suitable bearing

for the vane. Then screw the 6-in. length

of 24-in. pipe into the reducer.

You are now ready to fasten the assem-
bly just made to the pipe already mounted
in the block of wood. For this you wall

need the 'A-in. pipe

sleeve. Turn the

upper pipe until the

N points as nearly

north as possible.

Test the setting with

a magnetic compass.
Cut a piece of

7/16-in. round iron
7 'A in. long. File

one end as nearly

hemispherical as pos-

sible. With a hack
saw cut a slot 24 in-

long in the other

end. This rod fits

inside the 24-in. pipe

and pivots on the

cup shaped surface

of the solder. For
a better job, get a
steel ball (or mar-
ble) to ride on the

solder, and let the

rod pivot on the ball.

To keep this assem-
bly from rusting and reduce the friction,

put in a small amount of lubricating oil.

PIVOTED
SUPPORT

DIRECTION

A^CROSo R0D5

WIRE

PIPE

If you prefer to make the covered wagon, which is simpler than the coach,

start by drawing a full size pattern with the aid of the 2-in. squares.

The weather-vane standard and a detail

showing how the direction rods are fastened.

will always be going

wind, that is down

The silhouette

design is slipped

into the slot cut

into the 7/16-in.

rod and either riv-

eted in place with
24-in. rivets (or

nails) or soldered.

In order that the

coach (or wagon)
in the direction of the

wind, the figure must

be pivoted out of center, so that the

longest end is the forward end. A point

between the front and rear wheels, and
nearer the front wheels, will be found
best. A little solder melted on the rear

end of the vane will make it balance

better and swing more readily. It is, of

course, necessary that the 24-in. pipe be

as nearly vertical as possible.

Give the completed weather vane two
or three coats of flat black paint or black

lacquer.

Space-Saving Closet Cabinet
By C. A. ROSELL

AVE you ever wished for more
drawer space in a bedroom that was

too small to accommodate another piece

of furniture? One solution is to build a

shallow cabinet into the bedroom closet.

How the cabinet is constructed. The dimen-

sions can be modified to suit the space.

It will be out of the way yet almost as

handy as if it were in the room. You
must, of course, sacrifice a little closet

space, but the advantage of the cabinet

by far overshadows this loss.

In most closets there is a space between
the door and the side wall that can be
utilized for such a cabinet. The usual

closet is not so large that a drawer would
be too long if made to run from front to

back of the closet, therefore the framing
need be only 24 in. thick strips such as

are used for door trim. To conserve the

space above the drawers to advantage
fit one above the other without any fram-
ing between. This also simplifies the con-

struction and reduces its cost.

The floor-to-ceiling height will deter-

mine the amount of storage space above
the drawers. If there happens to be full-

height ceilings in your closets, utilize the

space above the drawers to advantage

by inclosing it as shown. Do not add addi-

tional drawers, for they will be too high

from the floor to look into easily. If

necessary, an extra shelf may be inserted

in the space above the drawers. The
drawing shows a ceiling height of only 7

ft., so you can see that much more space

is available above the drawers where there

is a full-height ceiling.

The space below the drawers is con-

venient because several pairs of shoes

can be slipped into it. A narrow strip of

wood may be nailed to the floor a few
inches closer to the wall than the front

of the drawers and parallel to them; this

will catch the heels of the shoes and pre-

vent their being shoved too far back.

The cabinet is built into the closet in the
space between the door and the side wall.

The form of drawer construction illus-

trated is very simple and has the advan-
tage of giving a maximum of space. If

you choose, however, you may use another
type of drawer. The guides should be
made in pairs in case there happens to

be a difference in the way they must be
fitted into the space available. Glue and
nail the small strips to the larger ones so
they will not come loose.

The cabinet will look best if stained and
varnished or painted to match the trim
and other woodwork about the room.

Copyrighted
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on used s^ar

1
Every used car is conspicuously marked
with its Imivst nrir*f> in nlain tniiir»<with its lowest price in plain figures,

and that price, just as the price of our
new cars, is rigidly maintained.

2 All Studehaker automobiles which are
enlri oc PFOTIPIPn PADS K.... t...

Five days to drive

the car you buy
—then decider

THIS is the way the famous

Studehaker Pledge protects

your purchase. You drive the car

you buy. Iffor any reason, it does

not measure up to your expecta-

tions, you may return it within

five days and apply your payment

on any car in your Studehaker

dealer’s stock, new or used!

Besides this five days’ driving

trial, the Studehaker Pledge pro-

vides a 30-day guarantee on all

Certified cars and states explicitly

that every Pledge-backed car must

have its lowest price plainly

marked.

These assurances were im-

portant factors to the buyers of

hundreds of thousands of used

cars from Studehaker dealers. Peo-

ple who look before they buy used

cars recognize the Studehaker

Pledge as fair, square sales policy.

When you buy your used car, see

your Studehaker dealer first

—

get the full protection

of the famous Stude-

baker Pledge!

sold as CERTIFIED CARS have been
properly reconditioned, and carry a
30-day guarantee for replacement of
defective parts and free service on ad-

justments.

3
Every purchaser of a used car may
drive it for five days, and then, if not
satisfied for any reason, turn it back
and apply the money paid as a credit

on the purchase of any other car in

stock—new or used. (It is assumed
that the car has not been damaged in

the meantime.)

© IWTW Si-AH.Are Corport'wa of Aa»re»u

^

Invest 2c . . .

You May Save $200

Studehaker
Builder ofChampions

Spend 2c now for your copy

ofthis interesting and instruc-

tive booklet, "How to Judge

a Used Car"— it may save you

as much as $200 on the used car

you buy. Mail the coupon now!

THE STUDEBAKER CORPORATION OF AMERICA
Div. 1611, South Bend, Indiana

Please send me copy of "How to Judge a Used Car.”

City State.
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New Ways to Use Old Tools
Making reamers cut oversize— Using

taps for force fits—Hints on center

drills—How to improve surface blocks

By HENRY SIMON

Producing accurate centers in delicate work with a special

center drill made as in Fig. 4. The tool is twirled by hand.

O NE of the biggest questions in

the all-around machine shop is

how to reconcile economy with

up-to-dateness. The kind of economy that

is content to get along on worn-out

micrometers and “lead” drills is the worst

kind of waste, but there is a real economy
that consists in making the most out of

the equipment on hand—the economy
that finds new jobs for old tools and

unexpected ways of extending their range

of work.

For instance, there is that way of

increasing the size of a reamer with a

pint of soda water! The fact is, this

method is much better than the time-

honored trick of making a tap cut over-

size by wrapping it with waste, as at A in

Fig. 1. The same thing can be done with

a reamer by plugging some of the flutes

on one side. The theory—and also the

fact—about this method is that a few of

the waste strands will roll up in some of

the flutes, thereby causing the remaining

opposite edges to be
forced deeper into the

metal.

This expedient is one
of the dear old “rough and
ready” machinists’ kinks

that has saved the day in

many a pinch—and ruined

as many good jobs.- How
much more satisfactory it

is to immerse the reamer
in hot soda solution—the

soda being added to keep
the tool from rusting

—

just before using it as indi-

cated at B and C. You
increase its size in a very
exact and wholly scientific

way, and make it cut over-

size in an entirely workmanlike manner.
Don’t be afraid of hurting the cutting

edges by the hot water, in spite of all

fairy tales to the contrary. Putting a
reamer or any other tool in boiling water

for a minute or two will

not damage the temper,

even if it is repeated many
times.

I
FIGURE 2 at A shows
that a very noticeable

expansion can be produced
this way, and how the

same reamer can be
expanded to different sizes

with the help of a ther-

mometer. With boiling

water, the expansion is

about .001 in. per inch of

diameter. An allowance
must be made for the

cooling that takes place

through contact with the

cold work. Reamers down
to % in. may be made to

cut oversize in this manner.
It is usually advisable

first to ream the hole with
the reamer cold, and then

with it hot, as suggested at

B. Quick action is necessary, and it

goes without saying that any reamer
that is to take a fine cut must be
properly sharpened.

The same method may be used with
large and accurate taps, though it is

less successful, because taps radiate

the heat to the metal too rapidly.

Where considerable metal is around
the hole, however, this trouble may be
overcome by pouring hot oil into the

hole in the cold metal and then at

once using the hot tap, as shown at C.

With a fairly thin-walled part like that

at D, on the other hand, the very reverse

would be accomplished by the hot oil, as

there is no surrounding cold metal to

counteract the expansion.

As long as we are on the subject of

taps, let me mention one excellent use

for them that is rarely turned to account.

This is illustrated in Fig. 3 and concerns

the use of a tap as a relieving tool. Drive
fits that cannot be driven can be made to

“toe the mark” by the simple procedure

of tapping the hole before finish-reaming

it. By using a tap that is a little “under,”

the contact surface for the fit can be made
practically anything between about one

eighth and seven eighths of full, as demon-
strated at B. The clearance absorbs the

excess expansion and the displaced metal,

as shown exaggerated at C.

Tapped force fits give a more uniform
grip and cause less strain in the work
than plain fits. They are cheap to make,
and can be applied anywhere. On the

other hand, a tap may be employed for

producing a clearance or oil space for a

sliding part, as at D. In this capacity, it

has the advantage over the usual way of

relieving in that it may be applied to

heavy parts difficult to handle on' a

machine. How the ends can be closed up
by soldering to keep oil from leaking out,

is illustrated at E.

BEFORE we leave the cutting tools

—

what is the quickest way of making an
accurate center drill? The answer to that

question is: From a center punch. Figure

4 at A shows the simple way in which it

it done by grinding off one half the point.

Such a center drill is not for rough or

large work, and it cannot be reground as

conveniently as the two-lipped kind. To
make up for that, it can be brought down
to a degree of fineness that is out of the t
question with any other type, although

Copyrighted material
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Builders’ Tool

No. 439— handy tool

that helps on every

job— no bothersome
calculations.

Dividers

No. 92— rigid, yet
light and easy to

handle. Quick, posi-

tive adjustment.

Combination Square

No. 23—a fine com-
bination square fitted

with scriber—graduat-

ed in 8ths, 16 ths,

32nds, 64ths.

Scraper

No. 181—blade can
be set at any angle,

firmly locked by twist

of the handle.

Nail Set

No. 800— round grip

and large striking

surface —five sizes—
square head prevents

rolling.

Line Level

No. 108 — a line level

with graduated vial

—

weighs only 1
/q ounce

—luminous level glass.

Scratch Gage
No. 429— case-hard-

ened, octagonal head

Transit

No. 99— a simple, in-

expensive transit that

gives accurate results

—made for the prac-

tical man.

plain bar

—

—one 4
one 8" bar graduated
in 32nds—both fitted

with rotating cutters.

SEND FOR FREE BOOK
These fine Starrett Tools are fully described and priced, with

many more, in the new Starrett Catalog No. 25 "W'\ This

valuable reference book is free. Send the coupon.

THE L. S. STARRETT CO., Athol, Mass.

Please send me Starrett Catalog No. 25 "W".

Name

Address

City State

'4343

Level

Combination Square

No. 94 — marking
gage, rule, square,
miter, depth gage,
height gage, level and
plumb—all in one.

Steel Tape

5 3 o-tou g h.No. 530-tough,
spring-steel tape

—

resists kinks — quick-

reading markings.

Easy Grip Hacksaw

No. 169 — the finest

hacksaw frame you
can buy— saves blades
— pistol-grip handle
prevents fatigue.

No. 132—a level that

stays accurate through

years of use—3 pro-

tected vials.

© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8.
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Old
Bill

Says-

WHEN driving a dowel pin out

or in, use a short, accurately

fitting, soft punch. It is less apt

to swell the pin.

Better results in cutting small

irregular shapes from sheet metal

can be had by clamping the tin

snips in a bench vise and using it

as a shear.

The manufacturers of radius

gages found we were poor guessers.

To test work for squareness on a

surface plate with a height gage

and indicator, hold the indicator

stationary if possible and move the

part around under it. You will get

a truer reading.

An ounce of preparation is worth

more than a pound of scrap.

such fine tools should, of course, be

turned from the rod on purpose.

By carefully pointing the drill under a

magnifying glass and finishing on an
Arkansas stone as at B, a drill may be

produced that will make burrless centers

as small as .010 in. in diameter, accu-

rately located on the finest scratch line.

In very thin or frail work, this method is

often superior to center punching because

it develops no strains in the metal.

For very fine marks, the tool cannot be

successfully used in a drill press. A good
appliance for the purpose is the simple

device illustrated at C, which is easily

rigged up on any surface block. The
depth and diameter of the hole is deter-

mined by the weight a, the tool being

twirled by the fingers to get the cutting

action.

Speaking of surface blocks, there are

FIG.

6

ways to improve even these

plainest of machinists’

implements. For instance,

by making several tapped
holes about V/2 in. from
one edge or from two adja-

cent edges, as in the block
shown at C. Such holes are

handy for attaching tem-
porary appliances, yet are

never in the way.
In other respects, how-

ever, the block in question

is as bad as the common
run in that there is no con-

venient way to move it and
turn it over. Figure 5 shows
several such means. The
knob handles at A are

easily made from stout cap
screws. They are lightly

turned home by hand and
can be easily removed when
desired. Blocks of lesser

weight may be made with
cast or milled slots as at B,
which give a firm grip and
are never in the way. But
for a block of any reason-

able weight, the simplest,

best, and handiest “handles”
are the round finger holes

illustrated at C, because
they are out of the way at

all times, yet allow the

block to be easily rotated

around the index and sec-

ond fingers of both hands,
to bring the “Sunday” side

to the top. The holes should
be smooth inside and well rounded on the

edge, as illustrated in detail at D.
A few other pointers about surface

blocks are suggested in Fig. 6. At A is

shown a block in use as a base for

abrasive cloth for finishing flat surfaces

on wooden or metal parts. The abrasive
strip is put under tension by slightly

shoving the block forward.

The drawings at B illustrate a rarely

seen, but extremely handy arrangement
of a large block used as an independent
table, with the legs cemented or screwed

to the floor. Leather or sheet lead squares

a tacked to a wooden block b may be

used in the seats to deaden the blow and
prevent rebound.

At C is illustrated a lightweight semi-

round design of block that is suitable for

receiving work that must be reset or

floated on the faceplate, or transferred

from one machine to another.

THUM6 TACKS

Surface block used as a base for abrasive cloth; method of mounting a large block as an idepen-

dent table; a special block for work that must be transferred from one machine to another.

HOW TO CLEAN OILY
LEATHER BELTING

ALTHOUGH oil does not damage some
• belts seriously, any excess of oil does

cause slipping and a loss of power directly

proportional to the slip. Continued use

of a leather belt soaked in mineral oil

also will cause cracks to develop from the

fiber abrasion inside, because the pro-

tective film of natural animal oil has been
removed by the harsh mineral oil.

Excessive slipping furthermore may
cause burning of the belt. Burning is

often more serious than the power loss,

cracking, and abrasion combined.
There are two methods of preventing

belts from becoming oil soaked: First,

improve the oiling conditions, if possible,

so that there will be no leakage or splatter-

ing. Second, use a belt that is as immune
as possible from being harmed by oil, and
clean it periodically.

Numerous cleansing agents are used
for washing leather belts such as gasoline,

naphtha, kerosene, benzol, carbon tetra-

chloride, aqua ammonia, alcohol, and
soda and water. With gasoline or naphtha,

great precautions must be taken against

an explosion.

Immerse the loosely wound coil on its

edge in the liquid, and let it soak over-

night. Then stand the coil on the other

edge for ten hours. Any dirt usually loos-

ens and settles to the bottom, but what-
ever does not come off can generally be
removed by brushing or scraping. After

the belt is dry, lubricate it with a suitable

dressing recommended by the belt manu-
facturer.—W. F. Schaphorst.
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Better Cars at Lower Cost
^ a fine tribute to accuracy

Compared with early models, any present day automobile is

an outstanding accomplishment in design and performance.
And, as cars have improved, the cost has steadily declined.

What has made this possible ?

Precision tools have played an important part in bringing
about these amazing improvements in automobile design.

Continual use of these tools has brought about a higher degree
of accuracy and the standardization of component parts of the
car itself. Thus have automobile manufacturers been enabled
to keep pace with the demand for better cars at lower cost.

From the beginning of the automobile industry, Brown &
Sharpe Tools have contributed to its rapid development.
And this is but one of the important industries in which
skilled mechanics accept Brown & Sharpe Tools as stan-

dard — an acceptance built upon years of satisfactory use.

Our Small Tool Catalog No. 3 1 describes over
2300 useful tools. Ask your dealer for a copy
or write to us for one. Dept. P. S., Brown &.
Sharpe Mfg. Co., Providence, R. I., U. S. A.

nB-s

Brown & Sharpe Tools
"WORLD’S STANDARD OF ACCURACY’’

^ This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8.
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This heat regulator

ends

fire-tending

worries

This is the Jewell Tem-
perature Regulator —
made by the makers of

the famous Minneap-

olis - Honeywell Regu-

lators. It’s clock-

equipped and reliable.

Brings you all those

luxuries of automatic

heat control you have

always wanted.

Just wind the Clock and it automatically

shuts down the fire at night and rouses it

again in the morning so rooms are warm
when you get up. No more shivery morning
trips to the basement.

Right at 70 degrees all day. The accurate

thermostat automatically checks the fire to

maintain an even, healthful temperature.

Prevents colds, reduces doctor bills. A great

saving in fuel.

w w m

Your heating dealer will show you how a

Jewell can be installed on your present heat-

ing plant at a price you can easily afford. See

him at once before the colder weather begins.

Minneapolis-Honeywell Regulator Co., 2926

Fourth Ave. So., Minneapolis, Minn.

, Jewell
TEMPERATURE REGULATOR

THERE’S A JEWELL
FOR EVERY HEATING PLANT
AND FOR EVERY BUDGET

A Modernized Lounging Chair

Herman Hjorth tells how to make one

with adjustable hack and bookshelves

Fig. i. A chair of

simple construction for

any smoking room,
boy’s room, hunting
cabin, or place where
men lounge and read.

NO HAPPIER hours are spent than
those that come after the stren-

uous work or sport of the day,

when one can lounge at ease in a comfort-

able chair. But you must have the right

kind of seat—one, for example, like the

homemade Morris chair illustrated.

The chair consists of three main parts:

the sides, the seat, and the back, each of

which is constructed independently of the

others and the whole joined together in a
few moments with screws as indicated in

Figs. 1 and 3. The chair may be demounted
with equal ease and packed for shipment.

Like the other pieces of furniture designed

for this series (see P.S.M., Aug. ’30, p, 76),

the structural members are joined

only with nails and screws.

The sides are built up as shown
in Fig. 2, their arrangement pro-

viding convenient space for
books, magazines, smoking acces-

sories, and the like. The filler

pieces E are put in to support

the lower shelf, which carries all

t- *4

the weight of the seat. The piece F is bored
as indicated so that a dowel or a piece of

pipe or metal rod may be inserted between
the two sides to support the back at differ-

ent angles. The supporting rod should fit

rather loosely in the holes in order that

it may be changed easily from one position

to another.

The appearance as well as the strength

of the sides will be considerably improved
if plywood pieces are nailed to them as

suggested. The holes should be sawed with

Fig. 2 . Each side is constructed so

as to have two long shelves. The
lower shelf forms the outside book-
case, and the upper one, the inside.

Fig. 3 . Assembled views of the chair

showing the arrangement of the seat

and back. The cushions may be made
from an old mattress or from up-
holsterers’ spring units, if desired.

Copyrighted



November, 1930 POPULAR SCIENCE MONTHLY 103

How to Use Your Hand Saws
Told by the Makers of “The Saw Most Carpenters Use ”

FOR better work you need Disston Hand Saws,

made with Disston skill from Disston Steel : the

world’s great cutting steel, produced only by Disston

in Disston's own steel furnaces.

The new Disston Hand Saws are finer now than ever

before—improved in every feature. Lighter blades,

for easier cutting; narrower blades saves user’s

strength; true-taper ground, faster cutting; thin, yet

stiff; true running; new weatherproof-finish handles;
better balanced. They will run with less set, cut

faster, cut easier and stay sharp longer, than any
other hand saws ever made.

Ask for Disston! Not only hand saws, but every
other type of saws for bench or machine work.

Files for the Metal Worker
Every kind, size and style. A Disston S-inch
Mill File, bastard cut, is fine for sharpening
axes, lawn mowers, garden tools, and general
work in the home and shop. Excellent for

finishing metal surfaces. 25 cents each.

Hints on Using a Hack Saw
For cutting pipes, bolts, nails, curtain rods,

etc. Strain blade tight. Cut on forward
stroke. Disston No. e 6 V. Hack Saw Frame
takes 8" to 12" blades. $2.10. Blades
8", 55c doz; 10", 65c doz.; 12", 75c doz.

For Finishing Wood Surfaces

Forgiving a fine finish to your work, remov-
ing paint, etc., use a Disston Acme Cabinet
Scraper, made of Disston Saw Steel. Made
in all needed sizes. 2

J4" and2H" wide and
5" and 6" long beng standard. 50c and up.

USE the right type of saw for the work: a Disston cross-cut

saw for cutting across the grain of the wood, and a rip

saw for cutting with the grain. The teeth are shaped differently,

and work differently. For all-around work, use

a cross-cut saw with 8 points to the inch, and
a rip saw with 5)4 points to the inch.

Keep your saws sharp and set properly. To
start the cut, rest blade on waste side of line,

support side of blade with left thumb, and
draw saw toward you a few t imes until a slight

groove is formed; then cut straight.

In cross-cutting, it is best to maintain an angle
of 43° between edge of saw and face of work.
Stand so saw, arm and shoulder are in line with
cut. In ripping, keep angle of G0° between saw
and work. (See illustrations).

Take long, easy strokes. Don’t twist or force
blade in the cut. Raise work high enough to
keep blade from striking floor. Remember
that a Disston saw is a fine tool: do not
throw it around. Keep your saw oiled and
hung up when not in use.

Good hardware merchants everywhere sell

Disston Saws. “The Disston Saw, Tool and File Book,” sent
free, tells you howto use them most efficiently. Write to us for it.

DISSTON
Makers of “THE SAW MOST CARPENTERS USE”

Teeth of cross-cut

saw and proper
sawing angle

Teeth of rip saw
and proper sawing

angle

“The Saw Most Carpenters Use”
The two handiest saws for the home work-
shop are the 26-inch S-point for cross-cut-
ting. and the 26-inch 5j4-point for ripping.
You will need these on almost every job.
The popular “D-8” Lightweights cost $3.45.

Handiest of all Small Saws

The Back Saw. with fine teeth and.stiff back,
enables you to do smooth, accurate cutting
of mitres, grooves, etc., for making furni-

ture, picture frames, etc. Disston No. 4. 12"
size, 3" under back, 14-point, costs $3.00.

On Your Power Saw Outfit

With a Disston Circular Saw you can do
better work. Disston Steel and Temper make
a saw cut easiei and stay sharp longer. There
is a Disston Saw—cross-cut. rip or com-
bination—for your outfit. Made in all sizes..

r Every saw user will enjoy reading “The Disston Saw, Tool and

\/!\ li/
an illustrated manual on the selection, care, and use

W imsl of tools. It tells how to file and set saws and contains much other

Tffngtl helpful information. Sent free. LTse the coupon, or write for it.

Henry Disston & Sons, Inc., Philadelphia
(In Canada, address Henry Disston & Sons, Ltd., Toronto)

Please send me “The Disston Saw, Tool and File Hook."

Name and Address

© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8.
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IVON- SKID
Screw Drivers
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. WON’T
SLIP

\V/'HY continue to use skidding,

smooth-blade screw drivers?

The new Non-Skid has a ribbed

blade which keeps the screw driver

from jumping out of the screw.

Ask your dealer to show you the

Bridgeport Red Crown Non-Skid

Screw Driver. It is easily identified

by the bright red crown atop the

handle. And, while you are about

it, examine the Bridgeport Spiral-

Ratchet with its Non-Skid bits.

The Non-Skid is made in three

styles: No. 1—Blade runs clear

through handle

—

4",50(‘; 6", 60(1.

No. 2—Blade, handle and ferrule

securely riveted

—

4", 35(1; 6", 45(‘.

No. 3—Shockproof up to 18,000

volts—

4

1/2 ". 45(1; 6fe", 55*.

If your dealer can't supply you, or-

der direct. Use the coupon below.

Bridgeport
TRAOt M

THE CHOICE of MEN WHO KNOW TOOLS

The Bridgeport Hdwe. Mfg. Corp., Bridgeport, Conn.
I am enclosing (in stamps, money order or

check) for which please send me postpaid: *

’ {state quantity, styles (No. 1, No. 2, No. 3) and sizes]

Name.

Street .

City...

a fine, sharp saw, preferably a jig saw, to

prevent splintering of the veneer. The
grain of the outside layer of the veneer

should run up and down.
The seat, Fig. 4, is 2 in. higher in the

front than in the rear. The three pieces

which connect the long front and rear

supports must therefore be cut at an
angle. This angle may be laid out easily

with a steel square by placing it on the

piece as shown. Remember that the cuts

on both ends of each piece should be par-

allel. Nail the pieces Yd in- below the

upper edge of the front and rear supports,

and cover them with a sheet of plywood

Yd in. thick.

Sides and seat may now be joined, the

ends of the front and rear seat supports
being slipped into the holes cut in the

inside plywood pieces so that they rest on

Bill of Materials
No. of
Pieces Description T. W. L. Mark

Morris Chair: Sides

6 vertical pieces Yd 7 23 A
2 top pieces Yd 7 32 B
4 shelves Yd 7 24 C
2 shelves Yd 7 534 D
4 supports Yd 7 S'4 E
2 pieces Yd 4 534 F
4 plywood covers Yd 23J4 32 G

Seat Frame

1 front piece Yd 6 36J4 H
1 back piece Yd 4 3614 I

3 crosspieces Yd 2 22%0 K
1 filler Yd 4 22 L
1 plywood top 54 21 22%6M

Back Frame

2 sides Yd V/2 30 N
6 crosspieces Yd V/2 20 O
1 plywood cover 14 21J4 30 P
1 metal rod or dowel 34 28

1 cushion for seat 4 22 23

1 cushion for back 4 21 2614
2 hinges 1J4"x3"

Smoking Stand

1 upright Yd 1254 28 A
1 upright Yd 6 28 B
1 top Yd 834 1634 C
1 base 1J4 8-}4 1634 D
4 shelves Yd 6 8 E
Note: All dimensions are given in inches.

Fig. 4. How the frame for the

seat is laid out and assembled.

the lower shelf and butt

right up against the outside

plywood pieces.

The back is nailed together

as shown in Fig. 5 and cov-

ered with a piece of ply-

wood. It is hinged to piece

L as shown in Fig. 4 and also

by dotted lines on Fig. 3.

The framework of the

chair is now complete and

ready to receive the cushions, which should

be about 4 in. thick. They may be made
out of an old mattress. At a cost of but

a few dollars, however, more comfortable

-8 to'

T ,
k» N

i

it

I
f-*-

.

•

o'

/

Fig. 5. The chair back. Note
that two cleats are used at

the bottom, turned edge up.

. State.

cushions may be made from
upholsterers’ spring units.

These consist of rows of

small springs 3Y in. high

and 2Y2 in. in diameter, each

one inclosed and sewed into

a separate pocket. To make
the cushions, cover the

springs with several layers

of cotton felt, stretch and
sew a piece of muslin over
the whole, and then cover
with whatever material is

desired.

As the last piece in this

series of simply made furni-

ture, a design for a

modernistic smoking
stand is offered (Figs.

6 and 7 ) . The shelves

are nailed to the ver-

tical pieces as shown
in Fig 6.

Fig. 7. Dimensioned views of the stand, which

is a good companion piece for the lounging chair.

For drilling chilled

cast iron, springs,

and saw plate, which
resist ordinary and
high-speed drills, it

is possible to harden
a drill for the work.
Heat the end of the

drill to a cherry red

for from Ye to 34
in. and plunge the

end quickly into

hard tallow. Then, as fast as the tallow

melts, withdraw the drill and push it into

another place, continuing until the steel

is cold. Run the drill slower than for ordi-

nary drilling, and with less pressure; and
do not use any lubricant on the work. The
drill is very brittle, but it will work where
others fail.—W. L. A.

Fig. 6. A perspective

sketch of the packing-
case smoking stand.

© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8.
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Reproduced from a photograph of Simonds scythe makers—about 18S0

iffrmmn webs tomm wnajam
BECAME SAW MAKES&S T® THE fVOBID

ACK in 1832 the ring of hammers and the

chime of anvils came from a little Simonds

shop... the home of sure cutting scythes.

Today, Simonds Industries comprise eight

factories, a steel mill and more' than a score

of sales branches and service stations . . .

Simonds superior cutting edges are used in every clime

and country. The one-time scythe makers to New England

have become the saw makers to the world.

Spanning a century that witnessed the development of

unequalled industrial achievements, the development of

Simonds Industries paralleled the growth of American

industry— paralleled too, the resulting need for the finest

cutting tools. Simonds has led the way to many outstand-

ing advances toward the quantity production methods

which have made American industrial practice a world

synonym for efficiency ...Simonds Industries have grown

SIMONDS INDUSTRIES
World’s Largest Saw Malcers

and will continue to grow because continuous progress,

continuous specialization and continuous research are basic

principles in the Simonds program.

If you are interested directly or indirectly in

Simonds products, write us Your inquiry will receive

prompt attention.

SIMONDS SAW AND STEEL COMPANY
Established 1832 . . . FITCHBURG, MASS.

Boston . . Mass.

Memphis . Tenn.

Seattle . . Wash.

Chicago . . . 111.

Detroit . . Mich.

Portland . . Ore.

New York . N. Y.

New Orleans . La.

Atlanta . . . Ga.

Los Angeles . Cal.

San Francisco . Cal.

Producers of Circular, Rand, Metal, Cross-Cut, Gang and

Drag Saws . . . Machine Knives . . . Files . . . Had Saw Blades

. . . Tool Holder Bits . . . Saw Tools . . . Discs . . . Steel.

Simonds Canada Saw Co.. Ltd., Montreal. Quc. ~
St. John. N. B. ~ Toronto. Ont. Vancouver. B. C.

AFFILIATED COMPANIES
Wappat, Inc.. Pittsburgh. Pa., Manufacturers of

Portable Electric Saws and Tools ~ ABRASIVE Co..

Philadelphia, Pa., Producers of Abrasive Grinding IVheels

and Polishing Grain ~ SIMONDS GUARANTEED
Cutter-Head Company. Seattle, Wash.. Manufac-

turers of Guaranteed Cutter-Heads.

©

BACK OF THE EDGE. .THE STEEL... BACK OF B O T H . . S I M O N D S
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Design this

SILVER TRAY
With the NEW

COMPASS
The hexagonal form for metal

trays is an interesting prob-

lem, calling for accuracy from
the very beginning.

In laying out your pattern,

you follow the old high-school

geometry exercise of dividing

a circle into six equal parts,

with a compass. It seldom
used to work, with a wobbly
spread-leg compass. But if a

compass is true, and you are

careful in placing the center-

pin, it works!

The new Esterbrook Com-
pass can’t wobble, can’t tear,

can’t slip. Needle and lead are

always vertical and parallel. It’s

a precision instrument—and
your hexagons are true.

The radius is shown in inches

or centimeters, right on the

beam. Small as it is, it makes
true circles from Y inch to

eight inch diameters.

In flat, triangular box that

slips easily into your vest

pocket. 50c at all stationers,

or send direct to Esterbrook

Pen Co., 80 Cooper St., Cam-
den, N. J. We will mail post-

paid on receipt of coin, money
order, or stamps.

Using the Esterbrook com
pass forsmall circlesfftSTERBROOljU

h-^
The Esterbrook com-
pass with slide
reversed —for large

circles

Lapped Joints Improve Belts

Used on Power Tools

By

FREDERICK
D. RYDER, JR.

Fig. I (at left). Using a keen-

edged block plane to taper the end
of a flat belt ready for cementing.

THE construction of a special

swinging frame that makes
possible instant belt-tension

adjustments was described in a

previous article (P. S. M., Oct. ’30,

p. 75). However, quick belt-tension

adjustment solves only one of the

two important small-tool belt prob-

lems. Making satisfactory joints in

belts is the other question to be solved.

The ends of flat belts usually are joined

by lacing with leather thongs or some
form of patent metal belt lacing. On wide

flat belts used in factories to drive heavy
machinery, a special machine is used to

clamp a row of hooks into each end of

the belt; then the hooks are interlaced

and a special fiber pin is passed through

in hinge fashion.

Round belts are almost universally

joined by means of a simple metal hook
passed through a hole drilled near each
end of the belt.

Although these methods are satisfactory

for large factory belts that pass over
pulleys many inches in diameter, they are

not so good on home workshop tools fitted

with small pulleys which turn at relatively

high speeds. Every time the metallic lac-

ing hits the pulley, there is an annoying
click, and on high-speed belts the vibra-

tion caused by the lacing hitting the pul-

ley often increases the slipping.

The clicking noises are particularly

disturbing if you enjoy, as most amateur
mechanics do, the even whirr of smoothly
running machinery. In this respect it is

about as bad as one loose valve tappet in

a six-cylinder automobile motor.
The solution of the problem is to elimi-

nate all lacing by making a cemented lap,

ENDS or FLAT BELT TAPERED BY PLANING
(
READY TO CEMENT^

ROUND BELT—SLICING JIG

Fig. 3. Belts with properly tapered ends, and
a brass jig used for slicing round belts.

Fig. 2. Slicing a round belt held in

a jig made as illustrated in Fig. 3.

which gives an endless, and therefore

jointless and clickless, belt.

There is nothing new about this idea

as applied to flat belts. In fact, all flat

belts are made from pieces of leather

only a few feet long joined in the belting

factory by the lapping process. Round
belt, on the other hand, is cut by a spiral

process so that it often is possible to get

a piece many feet long that is a continuous

strip made from a single cowhide.

One secret of success in belt lapping is

to use a good cement. I have found that

the ambroid type cement is so perfect for

this work that I haven’t experimented

with the many other flexible cements

which, doubtless, would serve the purpose

equally well.

THE first step in lapping a flat belt is

to pass the piece of belting around the

pulleys over which it is to run in order

to determine the proper length. Pull it

tight so as to allow for the initial stretch,

and mark with a pencil where the end

reaches on the uncut portion. Then,

instead of cutting the belt at that point,

measure off 3)4 in. more to provide for

the lap and cut the belt.

Next clamp one end of the belt to the

top of your bench with a short piece of

board between the belt and the bench as

shown in Fig. 1. Have the end of the

belt even with the end of the piece of

board. Now take a small hand plane with

a sharp edge and plane the belt to a taper,

which starts at the pencil mark and goes

down to a feather edge at the end. Turn
the belt over, reverse it end for end, and
repeat the process on the other end of

the belt. The length of the taper can be

determined by comparison with the end
already planed.

After you. have the two ends planed

so that when held against each other the

belt will be the same thickness at the

joint as it is elsewhere, coat the surfaces

Copyrighted material
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with cement and allow to dry. Then
spread a fresh coat of cement on one of

the surfaces and clamp the ends together

between two boards. If the machine the

belt is to drive has bearings on both sides

of the pulley, the belt will have to be

cemented while in position around the

shafts. Allow the cement to set for half

an hour, and the belt will then be ready

for the hardest kind of service. A 1-in.

belt cemented in this way was allowed to

set for a half hour and then put under

fifty pounds tension while driving a 9-in.

engine lathe that was taking a heavy
roughing cut. The joint stood the test

perfectly.

ROUND belts cannot be planed in the
' same manner. Instead of coming to

a true taper, the thin end will flatten out

into a wide flap that cannot be cemented
without producing a large lump on the

belt. Round belts should be sliced with

a sharp penknife to the proper taper in

a special slicing jig, as shown in Fig. 2.

The jig (see Fig. 3) is made from a piece

of brass tubing having an inside diameter

equal to the diameter of the belt. Ordi-

nary S/16-in. brass tubing has an inside

diameter of J4 in. and therefore is suit-

able for a slicing jig for J4'in. round

belts.

In slicing, be careful to hold the knife

blade as flat against the jig as possible to

prevent it from lifting the belt out of the

groove and cutting it off short. It is well

to experiment on short pieces to get the

knack of it before you attempt to lap a

belt.

Instead of clamping the tapered ends of

round belts together while the cement is

setting, wind a piece of bare copper wire

around the joint. The particular type of

cement used does not stick to smooth
metal, so it is easy to remove the wire at

the end of the half-hour period.

With care it is possible to make such
a perfect lap joint in either a flat or

a round belt that you will have to look

carefully to find the joint after the belt

gets dirty. As for the strength of lapped
joints, I have lapped a number of flat

and round belts and put them up against

severe tests without finding any indication

of weakness at the joint.

It must be remembered, of course, that

cement will not hold on a belt that has
been oiled. If you have to lap a belt

that has been oiled or treated with any
form of belt dressing, plane the ends and
then wash them with dry cleaning fluid or

lacquer thinner to remove the oil or belt

dressing.

CLEANING A CHIMNEY
Soot is the enemy of heat and should be
removed from flues, smoke pipe, and
chimney periodically. First attack it by
means of the fire. Every week or two
throw a heaping handful of common salt

on the hot coals. This will loosen any
small accumulations that may have formed
and send them flying. Then, each month,
throw an old dry cell battery into the
fire. The zinc fumes combine with the

gases in the furnace to loosen any remain-
ing soot scale. There are also commercial
preparations for accomplishing the same
purpose.

“Y
ankee” Automatic Push

Drill was invented so you

could drive screws (or nails)

without splitting the wood.

Drill is revolved by pushing

on handle. A spring brings

handle back for next push;

revolving drill-point backward

to clear chips from hole.

Repairing furniture, putting

up bathroom fixtures . . . wher-

ever screws are driven, you need

this “Yankee” Drill to bore the

holes. Any size hole, from 1/ 16-

inch to 11/64-

inch. Eight
Eight ti Yanke.e*‘ Drill-points
make. holes these sizes.

Each drill-point is tested.

“Yankee” Drill-points, each

tested, carried in magazine in

handle of tool. KJ

Mechanics will tell you

“Yankee” toolmaking can’t be

copied . . . look for the name

“Yankec”when youbuyanauto-

matic push drill.

No. 41—Used along with

“Yankee” Spiral Screw-driver,

by mechanics everywhere. Price,

$2.60.

No. 44.—Adjustable Tension

regulates pressure to suit kind

of wood, size of

drill. Price. $3.15.

©

¥wkik tools
TO HELP YOU MAKE THINGS

iiwithout

splitting

the wood

North Bros. Mfg. Co., Lehigh Avenue, Philadelphia, U. S. A.

My idea is to save time and labor. Send me “Yankee" Tool Book, with action pictures showing
new Two-Speed (11-inch) Hand Drills, new Bit Braces with famous "Yankee" Ratchet, Quick-
Return Spiral Screw-drivers, Adjustable Tension Push Drills, Ratchet Breast, Hand and Chain
Drills, Automatic Bench Drills, Ratchet Tap Wrenches, Removable-base Vises, etc.

Name

Address (p s)

0 This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8.



108 POPULAR SCIENCE MONTHLY November, 1930 r

You’ve
got a right
to expect a
lot from a
Maydole • . .

and you’ll get it because it’s built for
the man who gives his tools the hardest
kind of use.

Tool steel head; claws that grip like a
bulldog’s jaw; clear second growth
hickory handles air dried for years and
put into the heads “for good,” balanced
to put all the power of your swing into
the head; strength and a stubborn re-

sistance to wear built in.

Your dealer carries them, try one the
next time you go into his store. Write
us for a free copy of Pocket Handbook
23B containing handy tables and useful
information.

SINCE^I1843

!m
Hammers

The David MaydoleHammerCo.,Norwich.NY

How to Apply Metal

Weather Strips

to Windows
By

W. D. HEFFNER

|0 ELIMINATE
the chilling drafts

that constantly

seep into a house in

cold weather and cause

discomfort as well as

costly waste of fuel,

one must seek and seal

the source of entry. In

most cases the two
main points of influx

will be found at the

doors and windows,
which must have suffi-

cient clearance on all

sides to allow them to work properly.

The modern and most efficient way to

seal the joints around these openings is

to use metal weather strips.

Any handy man who is a reasonably

skillful woodworker and willing to spend
the necessary time can install metal
weather strips at a considerable saving

over the prices quoted by contractors.

Indeed, some manufacturers of weather
stripping are willing to fill small orders by
parcel post or express at the same prices

they quote their agents, so the home
owner can save the entire labor cost of

the installation, which is always high.

This being the case, it is obviously better

Above: First cut in meet-
ing rail of lower sash.

At left: The second cut.

METAL WEATHER STRIP

UPPER
SASH

CROSS SECTION A-

A

LOWER SASH
(slightly raised)

UPPER SASH
MEETING RAIL

LOWER SASH
MEETING RAIL

(upper AND LOWER
SASH GROOVES ARE
ALIKE)

\,1 J detail OF n
° 7 MEETING RAILS

INTERLOCKING STRIP
AT MEETING RAIL

SIDE METAL

SIDE VIEW OF MEETING RAILS

Typical metal weather strips for windows (A);
the sash is grooved (By f the meeting rails (C, D,

how
E).

to use high-grade metal strips, even if the

work has to be done a little at a time,

than to apply temporary and relatively

inefficient substitutes of felt or rubber.

The procedure for weather-stripping

double-hung windows—that is, the ordi-

nary type of sliding sash—will be described

in detail in this article, and the method
of applying weather strips to doors will

be treated in a following issue.

The metal strips for windows now
almost universally used are based on the

principle of a simple tongue and groove,
with the exception of the joint at the

meeting rails—the lower, rail of the upper
sash and the upper rail of the lower sash.

The grooves are made in the

wooden sash with a plough plane,

or with a circular saw, if available.

The tongues are formed by the

metal strips, which come all ready
to apply to the window frame. At
the meeting rails special hook-
shaped strips are used in such a
way that they mesh one within the

other when the window is closed,

usually as shown at A. The strips

as made by various manufacturers
differ in design, but clear diagrams
and instructions are furnished as a
rule. Observe them carefully and
also note these general hints:

JOINTS. There must be enough
space in the joint between the sash

and the frame to allow for the

thickness of the metal strips and
for clearance between the strips and
the sash. Approximately % in. on
both sides of the upper and lower
sashes will be enough. On the other
hand, where the joint for both sides

is already excessively loose and
amounts to more than yZ in., the

sash should be packed out with
wood strips.

Another detail frequently over-
looked is the warp in a sash. If this

is not planed out, the sash will

always be hard to move. Sashes
paint-stuck or tight between the

0 This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDAhDS. See page 8.
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beads should be made to run smoothly.
If a sash for any reason does not work
properly before weather-stripping, it is

reasonable to assume that it will not after-

wards.

If the meeting rails are flush before

weather-stripping, or if the rail of the top
sash drops below that of the lower sash,

plane or saw in. or more off the top
sash cross rail to allow for the space
taken up by the metal head and sill pieces.

If no allowance is made for these it will

be found, when the job is finished, that

the top sash meeting rail drops so far

below the lower sash rail that difficulty

will be experienced in working the catches

and, what is more important, the hooks
may not mesh.

WHERE the rail of the upper sash is

above that of the lower sash more
than in -, the cross rail of the top sash

should be packed out with wood strips.

UPPER SASH. Remove one, or both,

parting beads between the sashes and
scribe for the joint. Take the sash out of

the runway and drop as far as the cords

permit. Tack the cords to the frame and
pluck the knots from the sash, cutting

them off 2 or 3 in. from the knot hole to

keep from blocking the groove.

After planing for the joint, use a plough

plane with a 5/32-in. (or No. 12) cutter

to groove the stiles (sidepieces) and top

rail on the sides nearest the parting bead,

as shown at B. This applies to both

sashes. The depth depends on the type of

metal used, whether the tongue is ji or

Y2 in. A circular saw, if available, can be
used for making the grooves instead of a
plane.

Straight grooves are absolutely neces-

sary. Yet, considering the poor quality

of some woods used in sashes, it is some-
times almost impossible to plough clean,

straight grooves. By using the effective

little side-rabbet plane, a crooked groove
can be remedied easily.

Next rabbet the meeting rail for the

hook as shown at C. The width of the

cut depends on the width of the hook. If

it is in. and a V/2 in. rabbet plane

is used, gage to this width and rabbet

the meeting rail as indicated. The depth
of this rabbet varies with the thickness

of the hook, being more or less in pro-

portion to the figures shown in the draw-
ing.

That part of the rail that is not rab-

beted should be reduced a fraction to

eliminate binding when both sashes are

closed. This should also be done on the

lower sash. The hook is then nailed in.

Use 1-in. coated nails and space them from
1 to 1)4 in. apart. The weather-stripped

meeting rails are shown at E.

Before replacing the sash in the run-

way, install the strips for the top and one
side. The top strip, trimmed neatly to

the frame, goes in first. The narrow or

y&-in. flange is always set against the

parting bead. Nail in three or four places

with -)4-in. tinned nails.

Miter the tongues of the side strips to

fit snugly over the tongue of the top strip

as shown at F and G. Cut out the wide
flange above and below the pulleys, and
nail in either the right or the left side.

The side strips should extend )4 in. or

more below the sash. Nail in four places

Ends razor

lYritatlon

pay a cent, please
First make sure millions of men are right

We claim that when men shave this way 86 in every
100 turn from other ways to this. To find out why,

will you accept a supply at our expense?

WE believe you will be interested

in why Palmolive Shaving Cream
is by far the largest selling on the mar-

ket. It’s an achievement to

get millions of men to change

theirshavinghabits—but that's

w'hat has happened. So we
hope to gain another user by

inviting you to find out why.

A test will

convince you
A free trial test is the

method we’ve employed to

introduce Palmolive Shaving

Cream. Because it is all we
claim we win new users to it.

86% of the men who have

tried Palmolive Shaving Cream
abandon all other methods

—

tell their friends—make claims

you might doubt if we printed

them.

For 67 years we have been

making "leaders” in the soap

PALMOLIVE RADIO HOUR-Broadcast every
Wednesday night—from 9:30 to 10:30 p.m., Eastern time;

8:30 to 9:30 p. m.. Central Time; 7:30 to 8:30 p.m.,
Mountain time; 6:30 to 7:30 p. m.. Pacific Coast time —
over WEAF and 39 stations associated withThe National
Broadcasting Company. 6223

field. Thus it is natural that our labora-

tories would not rest content until our

shaving cream was worthy to join that

group.

129 times our chemists re-

jected their own formulas in

perfecting this great product.

The 1 30th time they were suc-

cessful. Their idea was to

make a shaving cream in which

olive oil would play a promi-

nent part in easing the action

of the blade.

The responsibility is ours.

We undertake to win you, in

7 test shaves. A fair trial, we
believe, will do it. So won’t

you mail the coupon, please?

7 SHAVES FREE
and a canofPalmoliveAfter ShavingTalc
Simply insert your name and address and mail to
Palmolive, Dept. M-833 P. O. Box 375, Grand
Central Post Office, New York City.

(Please print your name and address)
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METAL UNDER
WINDOW BEAD

METAL UNDER
STOOL

l PARTING BEAD CUT V
WITH A SHARP TOOL OR SAW

CROSS SECTION OF WINDOW FRAME
H

INSIDE WINDOW T'PARTING BEAD
BEAD METAL EXTENDS

k" BEYOND SASH

Applying the strips at top of window (

F

and G), the
strip for the lower sash (H), and the sill piece (/).

TRIMO

Familiarize yourself
with the appearance of

the tool which industry

and thehome worker have
definitely elected as the

best wrench for turning
pipes— best on the basis

of strength, safety or cost.

Insist on Trimo atyour hardicare dealer's

Made and Fully Guaranteed by

TRIMONT MFG. CO.
Roxhury (Boston), Mass.

—top, bottom, and above and below the

pulleys.

Then nail the cords to the sash with

coated nails, and mesh the sash with the

strip that has been installed. Place the

remaining strip in the free groove and
work the sash to its place in the frame.

Draw the metal strip up, mesh the mitered

end with the top strip, and nail. Wax all

metal and wood parts subject to friction

with paraffin wax. Then replace the part-

ing beads.

DUST PLUGS. At each end of the

window sash, between the meeting rail and
the parting bead, there may be spaces

varying in width. These spaces can be
plugged with felt, rubber, or pieces of

cardboard cut to size and nailed to the

parting bead. A protective covering of

metal should then be fixed over the plugs.

The meeting rail of the lower sash must
be fitted to these.

LOWER SASH. With but two excep-

tions
—

“stepping” the meeting rail and
kerfing the parting bead—the lower sash

is handled in the same manner as the

upper sash.

Groove the stiles and bottom cross

rail on the side nearest the parting bead.

At the meeting rail, gage the hook from
1/16 to Y in. back from the edge as

shown at D to prevent binding when the

hooks mesh. Rabbet to a depth of Y in.

at the highest point. Then, gaging to the

end of the first cut, rabbet the second

cut flush with the stiles (see illustrations

at top of page 108). Nail in the hook,

and the sash is ready to be replaced.

Before the sill or side metal can be
installed, both parting beads must be
kerfed as shown at II. That is, a shallow

usually Yi in. wide. As the groove

is planed but Y in. from the edge

of the sash, the flange will thus pro-

ject Y in. beyond the edge of the

parting bead. This projection is

intended to fit in the kerfed groove.

Any suitable sharp tool can be used

to do the kerfing; or a special tool

for this purpose can be purchased,

if desired.

As with the top strip, the sill and
one side are installed first, and the

remaining strip is worked in with

the sash. In most cases, the sill

piece is installed by inserting it

under the stool of the inside trim as

shown at J. The Yz-in. flange pro-

jects Y in. beyond the sash, and
its ends are snipped off to pass the

parting beads. The narrow flange

of the sill piece is nailed securely,

but the side strips are fastened in

only three or four places so that,

when a cord breaks, the metal can

be removed without damage. It is

advisable occasionally to paraffin all

metal strips.

In replacing the inside stop beads,

take care to allow enough space

between the bead and the sash.

Even exceptionally good mechanics
have a tendency to fit these stops

too close. The consequence is a

tight window. And, if the author’s

experience is any criterion, the Lady
of the Manor will express herself right

keenly about tight windows.

In an article to follow, Mr. Heffner
will outline the methods to follow in

weather-stripping doors.

IMPROVED CONTAINER
FOR PAINTBRUSHES

BY CUTTING the top from a square
tin can, by making slots Y in. deep

in two opposite edges, and by drilling

holes in your paintbrushes just above the

metal band, you
can provide your-
self with a handy
brush container.
In drilling the
brushes, stack
them up so that

the brush ends are

even, and mark
the hole centers.

Heavy wire will

serve for the pin.

Fill the can three-

fourths full with
turpentine or lin-

seed oil and tur-

pentine mixed.

—

Jacob Houbrick.

Oil stains on wall paper often can be
removed by covering them with a mixture
of white pipe clay and water. Apply the
clay by patting it on, and allow it to dry
for at least twelve hours, at which time
it can be removed with a soft cloth.

groove a bit less than Y >n - has to be

rasped in from sill to meeting rail. There
is, of course, a reason for this. The metal

used for the lower sash has one flange,

Repeat the process if necessary. Unless

the design in the papier is extremely light,

repeated cleanings by this method will

not injure it in any way.

SLOTS %" DEEP-,

HOLES IN

TIN CAN ••

The brushes are held
free of the bottom.

© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8.
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HOW TO BIND MAGAZINES
WITHOUT SEWING THE
SECTIONS TOGETHER

AMATEUR bookbinders often find that
CV sewing the page sections of books or

magazines upon tape or cords is the most
difficult part of the work. For one thing,

a sewing bench or frame must be pro-

vided; then, unless drawn expertly, the

thread often tears through the sections,

and a single loose stitch is certain to

cause a break in the binding at some
future time. In the accompanying photo-
graph is shown a method of fastening

sections together that will give perfect

satisfaction and is much better than a
poor job of sewing. I have seen hundreds
of volumes bound in this manner.
When the sections of a volume have

been made perfectly even at the back

The sections are fastened by forcing loosely
woven cord into wedge-shaped saw slots.

and fastened firmly in a vise or clamp,
mark where the bands—usually four or

five—are to be inserted; then, with a
hack saw or a fine toothed miter or back
saw, start sawing on one of the marks.
Saw straight in for about 1/16 in., and,
still sawing, tilt the saw to left and right,

enlarging the bottom of the cut while
leaving the outer opening only the width
of the saw cut. The finished cut should
be in the form of an inverted V.

Obtain a loosely woven cord that will

fill the enlarged portion of the saw cut
completely. Twist the cord tightly to
make it small, and draw it into the cut.

A screw driver point or a dull knife may
be used to assist if the cord tends to
balk at the narrow opening.

When all the cords are in place, give

the sections a coat of moderately thin

glue, leaving the volume under pressure

until the glue is nearly dry. At this point

trim the edges, if desired.

Round the back, place the volume in

a clamp, and set the backing ridges,

against which the cover will rest (a shoe-

maker’s broad-faced hammer is excellent

for this). Glue a strip of fine cheesecloth
over the back, allowing it to extend an
inch on each side; this will go on the

inside of the cover, with the ends of the

cords, when the end papers are pasted
down. Glue on one or two strips of brown
paper to cover the full width of the back,
being sure that they are rubbed down to

a perfect contact.

When these are dry, attach the end
papers and proceed to cover the volume
in the usual manner.—

L

eslie H.Phinney.

Work Up
a Board or Two

I
F you plan to build a home some day,
and if you are “from Missouri”, why

not get out your hammer and saw and
find for yourself how lumber has been
improved?

Go to your lumber dealer and get a
boardor twoof4-Square
Lumber. Get some ordi-

nary lumber, too, of the
same species and grade
as the 4-Square.

Then, before you do
anything else, measure
the ordinary lumber
with a steel tape. Is it

exactly the length you
asked for? Measure a
4-Squ are board,though,
and you find it exactly

the designated length.

Now take your try-

square and test the ends
of the ordinary board.
Not exactly square?
That is why the carpen-
ter has to trim both ends
ofevery board before he
can use it. But test the

ends of the 4-Square
board. They are square,

trimmed accurately by machine.
Both ends ofevery 4-Square board
are not only square, but they are

carefully prepared and ready for

immediate use without hand-trim-
ming. Square, smooth ends make
perfect joints.

Saw the 4-Square piece. Notice
how easily it takes your saw. It is prop-

erly seasoned and easy to work up—and
it stays put.

4-Square Lumber is packaged. Its

stout packages preserve the square-

trimmed ends, the well-dressed faces of

this improved lumber from dirt, damage
and depreciation.

The full grade and species name of the

lumber in every package is printed onthe
j

label. Youknowyougetwhatyoupay for. L

i-Square Lumber
gives you these

11 Plus Values
1 Full Lengths

2 Square Ends

3 Properly Seasoned

4 Better Craftsman-
ship

5 Better Construc-
tion

6 Protected Ends
and Faces

7 Better Appearance

8 Marked for Species

9 Marked for Grade

10 Trade-Marked

11 Guaranteed by
Weyerhaeuser

On the package is the 4-Square
trade-mark, too, your assurance
of plus value lumber. And there

is the guarantee of the world’s

largest lumber-producing organ-

ization.

New 4-Square developments
are in progress, further improve-
ments in lumber scientifically de-

signed to help you build better.

But the improvements already

made deserve your careful atten-

tion. So why not make this test

in your own workshop, and send
the coupon for the valuable book-
let, “Eleven Plus Values”?

This message to home owners
is published by Weyerhaeuser

as spokesmanfor

SQUARE
DEALERS

FROM COAST TO COAST

WEYERHAEUSER FOREST PRODUCTS
Merchants National Bank Building

St. Paul, Minnesota

Please send me a copy of “Eleven Plus Values.**

Name.

Street and No..

. State.

Lumber Dealer's Name PSM-il

J

Yourself

—and you’ll see why
this scientifically de-

signed lumber is a real

aid to good construction
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SKKOFBLADE
PROMISES t

DOC DURHAM
with hishollowgroundBlade

GO AHEAD— if you must. Try every

blessed razor and blade on the

market. Then, when your head's in a

whirl, let Durham-Duplex blades restore

your faith in humanity and give you

something to swear by, not at.

Durham-Duplex blades are better now

than ever. The latest output are a

revelation in long -lasting keenness.

Their hollow-ground edges are the

finest in over twenty years . , . and that’s

saying plenty!

Package of 5 Blades 50c or get a razor and one
blade for a quarter at your dealers or DURHAM-
DUPLEX RAZOR CO., Jersey City, New Jersey

Canadian address 50 Pearl Street, Toronto.

Name

Address ..

Presentthiscouponto your dealer or send to

Durham-Duplex RazorCo., Jersey City, N.J.
with 25c and get a
genuine Durham-Du-

. plex razor and blade.

L
Vs*

IffiDi BEEfl
THE RAZOR WITH THE BLADES
MEM SWEAR BY NOT AT

Whittling a Trimotor Model

B ECAUSE of its simplicity, this Ford
trimotor model, which is con-

structed almost entirely of wood,
should appeal to the model maker who
does not care to undertake intricate and
difficult detail work on so small a scale.

The drawings are

self-explanatory. Note,

however, that the wing,

which is made in one

piece, is slipped through

a cut-out in the fuse-

lage and is held in place

by a single brad. The
vertical struts, which
are :Ha in. diameter

dowels 3yni in. long,

are set Y& in. into the

wing and pass through

holes in the motor
“eggs,” which are carved

from pine blanks Y& by

Y by 1 Y\ in. The
motor cylinders are rep-

resented by j4-in.

lengths of %e> in.

diameter bolts; and the

exhaust pipes, which are

made from %2 in.

diameter copper tubing,

can be wired or glued

to these.

The tail units are cut

from thin aluminum
and held in place with

two brads. The hori-

zontal tail is placed

first; then the vertical

tail is slipped down
over it, engaging tiny

notches cut in the front

and rear edges of the

horizontal piece.

The two-bladed pro-

%£ LENSTH3 OF DIA.

BOLTS SCREWED INTO
MOTOR “CG6

r

pellers, which are 2-J4 in. in diameter,

are formed from aluminum or other thin

sheet metal.

Color the fuselage, wing, tail, motor
“eggs,” and propellers silver, and the

struts, exhausts, and trimmings black.

-WOOD WHEEL 3^X1

CARDBOARD
SLUED TO STRUT

t 2 3 4 3 6 7 8 9 10 11 12 13 14 15 16 17 13 19 20 21 22 23 1

Top, side, and front views of the model and a detail drawing of the fuselage and vertical tail

unit. Note particularly the sizes of the blank stock from which the various parts are cut.
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BLUEPRINTS FORYOUR
HOME WORKSHOP

TO ASSIST you in your home workshop,
Popular Science Monthly offers large

blueprints containing working drawings of a

number of well-tested projects. Each subject

can be obtained for 25 cents with the ex-

ception of certain designs that require two
or three sheets of blueprints and are accord-

ingly 50 or 75 cents as noted below. The
blueprints are each IS by 22 in.

Popular Science Monthly,
381 Fourth Avenue, New York

Send me the blueprint, or blueprintsJ have

underlined below, for which I inclose

dollars cents.

Airplane Models

50. 36-in. Rise - of f-

Ground Tractor
69. Lindbergh’s Mono-

plane (3-ft. fly-

ing)
82. 30-in. Single Stick
86. 35-in. Twin Pusher
87. 30-in. Seaplane

89-90. Bremen (3-ft.
flying), 50c

102. Morris Seaplane
(record flight
12% min.)

104. Tractor (record
flight 6,024 ft.)

Furniture

1. Sewing Table
2. Smoking Cabinet
3. End Table with

Book Trough
5. Kitchen Cabinet

13. Tea Wagon
17. Cedar Chest
18. Telephone Table

and Stool
19. Grandfather Clock
20. Flat Top Desk
21. Colonial Desk
24. Gateleg Table
31. Sewing Cabinets
33. Dining Alcove
36. Rush-Bottom Chair
37. Simple Bookcase
38. Sheraton Table
39. Chest of Drawers
49. Broom Cabinet
60. Welsh Dresser
68. Magazine-

Rack Table
70-71. Console Radio

Cabinet, 50c
77. Pier Cabinet and

Wall Shelves
78. Treasure Chests
88. Modernistic Stand

and Bookcase
91. Folding Screens
93. Three Modern

Lamps
100. Modernistic

Book Ends, Book
Shelf, Low Stand

105. Tavern Table and
Colonial Mirror

Radio Sets

103. One-Tube (battery
operated)

42. Three-Stage Am-
plifier

43. Four-Tube (battery
operated)

54. Five-Tube (battery
operated)

55. Five-Tube Details
79. Electric
80. Electric High Pow-

er Unit
81. Electric Low Pow-

er Unit

97. One-Tube Electric
98. Two-Tube Electric
99. Four-Tube Electric

109. Screen-Grid Set

Ship and Coach
Models

44-45. Pirate Galley or
Felucca, 50c

46-47. Spanish Treasure
Galleon, 50c

48. 20-in. Racing Yacht
51-52-53. Clipper

—

Sovereign of the
Seas, 75c

57-58-59. Constitution
(“O Id I r o n -

sides'*), 75c .

61-62. Viking, 50c
63-64. 29-in. Toy Motor

Boat, 50c
74-75-76. Santa Maria

(18-in. hull), 75c
83-84-85. May flower

(17H-in. hull), 75c
92. Baltimore Clipper

(8 in. long)
94-95-96. Mississippi

Steamboat, 75c
106-107. 42-in. Racing

Yacht, Sea
Scout , 50c

66. Ship Model
Weather Vane

108. Scenic Half-Model
of Barque

110-111-112. Schooner
Bluenose, 75c

115-116-117. Concord
Stagecoach, 75c

118-119-120. Covered
Wagon, 75c

121-122. Clipper Ship in

a Bottle, 50c
123-124. Queen’s Sedan

Chair, 50c

Toys
28. Pullman Play Table
56. Birds and Animals
67. Lindbergh’s

Plane
72. C o 1 o n i a 1 Doll’s

House
73. Doll’s House

Furniture
101. Fire Engine,

Sprinkler, Truck,
Tractor

113. Lathe, Drill Press,
Saw, and Jointer

114. Airplane Cockpit
with Controls

Miscellaneous

15. Workbench
26. Baby’s Crib and

Play Pen
30. Tool Cabinet, Bor-

ing Gage, and
Bench Hook

65. Six Simple Block
Puzzles

Price 25 cents each except where otherwise noted

Name ..

(Please print name and address very clearly)

Street

City and Stale - —...

65 below in

Little America— but
Graflex Cameras got

the pictures

Strange lighting

—restless dogs—re-

quired Graflex direct

focusing hood to elim-

inate all guess work

1 he Fcngmns
Reception Committee ”

posed for Captain
McKinley’s Graflexttjtjvm

Graflex enabled
Byrd, Gould and
McKinley officially to

picture the entire story

of their thrilling ad-
ventures

Nine out of every ten of the several

thousand official Byrd Expedition still

pictures were taken with Graflex

Graflex, the official still camera of the Expedition, justified its selection

. . . . even in the intense Antarctic cold not a single Graflex froze up.

The CAMERA For Important Pictures

FOLMER GRAFLEX CORPORATION, Dept. 7J. ROCHESTER. N. Y. Please send to name
and address on margin, "Why a Graflex” which tells how more interesting pictures

are made with Graflex— the official still camera of the Byrd Antarctic Expedition.

Copyrighted material



114 POPULAR SCIENCE MONTHLY November, 1930

The Right Hinge Saves Work
By DAVIl) WEBSTER

A MATEUR woodworkers w'ho have
/-\ built a cabinet, bookcase, or

-* cupboard often encounter diffi-

culty in hanging the doors. They find

that some slight change in design or

construction would have greatly simpli-

fied the door hanging process if they had
been familiar with the various types of

butt hinges which can be purchased.

Few hardware stores carry a full line of

all the butt hinges we shall discuss, but

every dealer has them all listed in his

file of catalogues and can obtain them on
short notice.

The plain steel butt A, generally used

on service cupboards, may be placed as

at B, the face of the door being flush

with the casing or the end of the cup-
board; this is, however, not a workman-
like method, although often seen. A
piece of pasteboard may be placed
between the door and the flap as at C
and trimmed flush with the edges of the

flap. It will not be noticed, and the door
will be slightly set back, which is usually

an improvement. The usual method of

placing this type of hinge is to make a
cut a little less than the thickness of

both flaps in the edge of the door as at

D, though upon the best work one
flap is cut into the edge
of the door and the other

into the casing as at E.
The length of the joints of

this type of butt ranges

between 1 and 3 in. The
butts may be either “fast

joint”—that is, with in-

separable flaps—or “loose

pin,” in which case the

flaps can be separated by
withdrawing the pin.

At G is shown the plain

brass butt, the type com-
monly used upon much of

the best work. The length

of the hinge joint ranges

between Yz and 3 in. This
type of joint is made in

three widths; for example,
the 1 >4 in. narrow butt is

in. wide when opened;
the medium butt is 1 in.

wide, and the broad butt

is V/\ in. wide. Usually
this type of butt is

“fast joint,” but the pin

can be driven out if neces-

sary. The methods of

fitting are indicated at B,
C, D, and E.

A more ornamental butt

made in either steel, brass,

or bronze is shown at F;
it ranges from 1)4 to 3

in. in length of hinge joint

and is made in different

widths. This type of

hinge may be fitted by
the same methods, though
it is seldom placed as at

B and C.

The butt at H is an un-
usually attractive addition

to the new designs. It is

a loose-joint butt—that

is, the door may be easily

lifted from its hinges and
as easily replaced. The
plates, which are 3 in.

long, are usually mortised
into the edge of the door

and into the casing or

jamb as at E, but they

may be fitted as at D.
The butts are made right

or left-hand. If a door is

pushed open toward the
By selecting the correct hinge and planning the construction

accordingly, you can overcome all difficulties in hanging doors.

Nothing tells the whole

truth about tobacco

like a good pipe

Edgeworth is a combination of

good tobaccos—selected care-

fully and blended especially for

pipe-smoking. Its quality and
flavor never change. Buy Edge-

worth anywhere in two forms— ‘‘Ready-Rubbed’' and
“Plug Slice.” All sizes—

i

5 «f

pocket package to pound humi-

dor tin.— Lams & Bro. Co.,

Richmond, Va.

LARUS 8C BRO. CO., 100 S. 22d

Richmond, Va.

I’ll try your Edgeworth. And I’ll try

it in a good pipe.

My name.

My street address.

And the town and state.

Now let the Edgeworth come ! K -41

I
N a pipe, tobacco gets its real chance to let

you know what sturdy, robust comfort

smoking can mean. In a pipe, tobacco can

breathe and live. It can smolder down
evenly and slowly as it should. Only thus

can you get the true relish ofgood tobacco,

the joy of rich, cool smoke.

Tobacco is itself in a pipe. It can’t fool

you. Your pipe tells you the full truth

about the tobacco you bum.

Get a good pipe and pack some
Edgeworth in it — that fine old burley

blend whose flavor never changes. After

a few pipefuls you’ll understand why men
throughout the world are Edgeworth’s

lifelong friends once they get acquainted.

And we’ll introduce you. Send us that

coupon at the bottom of the page. We’ll

send you a generous, glad -to -meet -you

E
acket of genuine Edgeworth, free. That’s

ow sure we are you’ll like each other.

EDGEWORTH
SMOKING TOBACCO
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right, it is a right hand door; if pushed to

the left, it is a left-hand door, as shown at

Hl
. If a door is pulled open toward the

right hand, it is a left-hand door; and if

pulled open toward the left, it is a right-

hand door as at H-.
At / is a half surface butt such as was

described in a preceding article (P.S.M.,

Aug. ’30, p. 85). The straight flap may
be sunk into the jamb, but it is frequently

screwed directly upon the joint surface

of the jamb. In fitting this flap, the

desired sinkage of the door as at D must
be considered and the flap set accordingly,

as the other flap rests upon the surface

of the door. TTie bent flap (shown in

front) is fastened to the door with oval-

head screws to give a finished appearance.

The butts range between \
l/2 and 4)4 in.

in length of hinge joint and maybe reversed

from right to left-hand or vice versa.

Another semisurface butt of a similar

form is shown at K. Either flap No. 1 or

No. 2 may be fastened to the door or

jamb as preferred. The hinge joint is

either 1)4 or 2 in. long.

Butt L is a surface butt, both flaps

being beveled; the pin may be removed
for convenience in fitting and handling.

Sinkage may be secured in these and the

surface butts by applying method C.

Butt M is 2 in. long and its simplicity

makes it more suitable for a dignified

design than the more ornate butterfly

hinges which follow.

Different designs of type N may be

purchased; the length of the hinge joints

ranges between ^ and 4)4 in. One flap

of butt 0 is narrower than the other,

making it adaptable for use with a narrow
door stile or casing. This type is made
from \y2 to 3 in. in length.

Offset hinges are shown at P and Q;
these are 1% in. long on the hinge

joint with a j4-in. offset. Such hinges

are occasionally needed in situations

similar to R and S, or where it is desirable

to swing a door out of the way as at T,

for example, to allow the end book in a

bookcase to be removed easily. Larger
hinges of similar types may be purchased.

While other designs and sizes of butts

for cabinets are made by various manu-
facturers and may be found in hardware
stores, they will conform approximately
to one of the types illustrated.

STARTING A NAIL IN A
DIFFICULT PLACE

TO START a nail in an inaccessible

or awkward place with one blow of

the hammer, first

grasp it by the

point end and force

it between the claws

as at the right.

The head of the

nail should rest
firmly against the

metal neck of the

hammer. This
method will hold
the nail while it

is being started even
in positions which
require one to reach
far above the head.

—W. J. B. McGee.
The nail is wedged
between the claws.

Shaves last longer with

Colgate’s
...because small bubble lathersoftensbeard

at base . . . razor works closer, smoother

THE closer the shave, the longer it

lasts. The problem then, is to get a

close shave without the tenderness that

too often accompanies it. Every hair

in your beard must be soaked soft

—

to avoid tugging and pulling. Colgate’s

gets in its good work right at the razor-

line. Its active army of tiny bubbles

soaks your whiskers right down to the

skin and makes your shave a closer,

cooler one—gives you a longer time

before you’ll need to shave again.

The minute you latherup with Colgate’s

two things happen: first, the soap in

the lather breaks up the oil film that

covers each hair. Second, billions of

tiny, moisture-laden bubbles seep

down through your beard . . . crowd

around each whisker . . . soak it soft

with water.

A comparative test is easy— just mail

the coupon, now. We will also send you

a sample of After-Shave, a new lotion

. . . refreshing, delightful . . . the perfect

finale for every shave.

ORDINARY LATHER
This lather- picture (great-
ly magnified) of ordinary shav-

to the base of the beard; and
how they hold air. instead of
water, against the whiskers.

COLGATE LATHER
This picture of Colgate lather
(samemajroideation ishowshow
myriads of tiny bubbles hold
water, not air. in direct contact
with the base of the beard .This
soften* every whisker right
where the razor works.

COLGATE. Dept. M-728, P. O. Box 375
Grand Central Post Office, New York City

Please send me, FREE, the seven-day trial tube
of Colgate’s Rapid Shave Cream; also a sample
bottle of "After-Shave.”

Name

City. -State...
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IN THIS SMALL CUP
IS COILED A SIX-FOOT STEEL RULE!

Sounds unbelievable, doesn’t it!

But nearly three hundred thou-
sand users of the Farrand Rapid
Rule bear witness to the com-
pactness of this remarkable
invention. They also testify

concerning many other features
which make this rule the hand-
iest, most economical tool which
has appeared on the market in

recent years.

Rigid As A Wooden Rule
Lift the end of the rule over the
lip of the cup, press lightly on
the brake-frame, and out of its

coil glides a strip of shimmer-
ing, nickel plated steel, as stiff

and straight as an unfolded zig-

zag rule.

Flexible As A Tape
How many times you have
wished your rule would measure
around a corner, an uneven sur-
face, or even the circumference
cf some object. The Farrand
rule answers your wish.

Nothing To Get Out of Order
To the craftsman, the beauty of
the Farrand rule lies in its sim-
plicity. No mechanism to clog
or bind. The single strip of steel,

the open, revolving cup, the
brake frame that provides a
sure grip and stops the release
of the rule at the desired point,
—these are the parts.

A Money Saver

As a tool user you know the econ-
omy of buying the best. We
have seen Farrand rules which
have been used daily for three
years, and are still giving excel-
lent service. How many wooden
rules have you bought the past
three years?

Ask Your Hardware Dealer to

Demonstrate the

FARRAND RAPID RULE
Patented In U. S. Nos. 1,402.589 & 1,730,199

Write to factory for booklet
and six-inch sample

HIRAM A. FARRAND, INC.

Sixth St., Berlin, N. H.

opperplating Baby’s

Shoe for a Keepsake
An article on plating

fabrics, plaster, and
other nonconductors.

By

MICHAEL YANOSKO

VOLTMEl tk

B ABIES’ shoes, plaster

casts, art objects, and
novelties of many kinds

can be electroplated without

difficulty, although they are

nonconductors of electricity.

Since the work can be done at

home and little equipment is

needed, the cost is relatively

low. The finished articles,

however, often command a

good price. For example, in

the writer’s city an electro-

plated souvenir pair of baby’s

shoes in bronze finish sell for

ten dollars; in silver or gold,

the price naturally is higher.

There is so much sentiment,

attached to babies’ shoes and
the desire to preserve them is

so universal that they will

perhaps furnish the most useful example
for explaining the process of electro-

plating over nonconductors, but it will

be understood that the same general

method is used for any small objects.

The first essential is a crock, a deep

tarred wood tray, or a glass container.

For small work, a one-gallon glass refrig-

erator container is the best. Most home
workshops are equipped with a small lathe

or at least a polishing head, and the

necessary cloth buffs and brass wire

scratch brushes can be purchased if they

are not already on hand.

The solution is obtained by dissolving

1J4 lb- of crystallized copper sulphate in

1 gal. of distilled water. To this solution

add oz. of sulphuric acid.

For a power supply a battery may be
used—either dry cells or a storage bat-

tery, preferably the latter. A 30-ohm
rheostat with a power capacity of at least

5 watts is connected in series with the

battery and the solution.

The positive terminal of the battery is

connected to a copper plate which should
practically fill one side of the container.

This plate is called the anode. If obtain-

able, an 0-6 voltmeter should be con-

nected across the plating tank terminals.

The scheme of connection is shown in the

diagram on the following page.

Suppose we have one of our baby
son’s shoes to plate—a tiny thing, and
delicate. One of the best methods of pro-

cedure is first to fill the shoe with plaster

of Paris, but do not take out all the

wrinkles and folds. Those that are left

fo negative
terminai

Nonmetallic objects may be electroplated if first

eoated with varnish and dusted with copper powder.

in must not be deep ones—simply indi-

cations.

A bare copper wire of No. 14 gage is

stuck into the plaster of Paris through
the opening of the shoe. The dried shoe
then is painted with electrotyper’s varnish,
which can be obtained at jeweler’s or
plater's supply houses. When the varnish
is almost dry yet still tacky, a coat of
metallic copper powder is applied with
a soft camel’s-hair brush. This operation
must be very thoroughly done.
When the shoe is dry, it should be

rinsed in running water to remove the
loose copper dust. Then dip it into a
strong solution of denatured alcohol and
water and rinse in clear water.

Connect the shoe to the negative wire
of the battery by the extending wire and
turn on the current. Then immerse the

shoe in the solution. The current must be
turned on before the shoe is placed in

the liquid.

If a voltmeter is used, it should show
a reading of 1 volt after manipulation of

the rheostat; if not, the rheostat should
be set at about three quarters of its maxi-
mum value and slowly adjusted till the
proper plate is deposited. Too much
current will cause the plate to be dark
or “burnt”; too little current will give

a sandy or crystalline deposit. When the

current is properly adjusted, a pink flush

will spread from the wire over the shoe.

While in the solution, however, the deposit

appears to be white.

When a sufficient thickness of copper

has been thrown down, the shoe is removed

© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8.
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and scratch-brushed with clean water.

It is then returned to the solution. Repeat
this operation several times. Once a com-
plete coat of copper has been obtained,

Diagram showing the plating tank (partly

cut away) and how the connections are made.

give it as much current as it will stand

without burning.

After the shoe has been plated, it should

be dried. The plate is then smoothed
with a cloth buff and white rouge, care

being exercised not to cut through the

high-lights. The depressions need not be

buffed.

The shoe is next scoured with a hot

solution of caustic soda, thoroughly rinsed,

and scratched-brushed lightly. Make a

hot solution of liver of sulphur and
distilled water and apply it to the shoe

with a soft, clean brush until a rich brown
color has been developed. Scratch brush

it lightly and paint it again, leaving the

wrinkles and depressions dark. Scratch

brush the shoe once more and dry it.

Now touch up the high-lights with a dry
scratch brush. Finally, apply a coat of

transparent lacquer, and the shoe is ready

for mounting.

MAKING A DOORBELL
RING MUSICALLY

The bell is hung horizontally, and the old

gong is replaced with an L-shaped metal bar.

FOR twenty-five cents or less it is

possible to convert an ordinary door-
bell into one of the new musical bar bells

now being used extensively. First, remove
the original bell frame from the wall,

unfasten the gong, and replace the frame
in a horizontal position.

Make the bar, which may be either

half-hard brass or monel metal, about

Y& in. thick and 1 in. wide and drill a
hole in about the middle of the longer

part to receive the fastening screw. The
washers that are used on each side of

the bar can be cut from scrap pieces of

felt, and the hole in each should be a

trifle smaller than the hole in the bar.

Fasten the bar on the frame as shown and
bend the striker arm until the hammer
is about 1/16 in. from the bar.—C. W.

Striking air-view of Little America in the course of construction.

WHEN Rear Admiral Byrd selected the chief machinist and
shopman for his famous Antarctic Expedition, he chose

Victor Czegka, Master Sergeant in The Marine Corps, because
of this man’s ability to turn out fine precision, high calibre work
under the terrific handicap of polar conditions. With this crafts-

man rested the choice of all the tools and equipment that were
going to make his job a success or a failure.

He anticipated varied and unexpected types of emergency
work and realized the importance of taking with him abrasive

products that would stand up under the hardest kind of treat-

ment, in the worst sort of conditions.

Carborundum Brand Sharpening Stones and grinding wheels
were among those selected. With the aid of Carborundum-
made products, Victor Czegka was able to make some
remarkably precise navigation and depth sounding
instruments, delicate repair parts for the planes

and aerial cameras— in addition to taking

care of the usual shop and machine work
that contributed so much to the various
needs of that small camp at the deso-

late edge of the world.

Another Tool for

Your Workshop
Get a Carborundum Brand

Combination Stone. Coarse grit
on one side starts an edge and
smooth grit on the other side
gives your tools a perfect, keen
finish. Handiest stone a work-
shop can have, like another
tool—and a mighty good one,
too!

FREE
32 PAGE

BOOKLET
‘Advice On How To Sharpen

Woodworking Tools” is full of help-
ful, illustrated information every
tool user will appreciate.

The CARBORUNDUM Company
Niagara Falls, N. Y.

The CARBORUNDUM Company
NIAGARA FALLS, N. Y.

Please send me, FREE, without any obliga-
tion, your booklet, “Advice On How To
Sharpen Wookworking Tools”.

Canadian Carborundum Co., Ltd.,
Name

NIAGARA FALLS, ONT. Address

(
CARBORUNDUM IS THE REGISTERED TRADE

MARK OF THE CARBORUNDUM COMPANY)
Town fit State.
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SEND FOR

Sample Package
of

CASCO
The

Strongest

GLUE
Known

USE CASCO
for every gluing job

It glues practically everything—and

glues it permanently.

CASCO is an all-glue dry powder

—

simply mix in cold water and apply.

No Heating-No Odor-No Waste
CASCO glued jobs stand up in any

climate because

CASCO IS WATERPROOF
This interesting and
helpful folder of

CASCO uses—as a

Glue—as a Size

—

as a Binder—will

be sent with your
sample. CASCO
will be found at

your hardware,
paint or lumber
dealers in conven-
ient sizes.

Trial Box 10c
*/2 lb. Can 40c 1 lb. Can 65c

Also 5 and 10 lb. Bags.
Dealers—Special CASCO Assorted Car-
ton contains all sizes—at leading job-
bers. Manufacturers—Consult us on
your gluing problems.

THE CASEIN MANUFACTURING COMPANY
OF AMERICA. INC.

World's Largest Manufacturers of Waterproof Glue.

205 East 42nd Street New York

TfbucanGlue^

Better 1̂*

SUP
THE CASEIN MANUFACTURING COMPANY

OF AMERICA, INC.
205 Eael -l2ud Street, New York

Enclosed find 10^ (“tamp*
only) for which *end me your trial package of

CASCO WATERPROOF GLUE.

Annie ... —........

Street ...... ..........

City ............. ....... Store

Ifardu-arr, Paint or Lumber Dealer’s Nome (.Please
include)

Dl 130

Inside Facts about

Rubber Motors

You can’t build a record-breaking model plane

without having the right motor to drive it.

S
INCE the advent of the model air-

plane and its sudden growth in pop-
ularity, many different means of

motive power have been suggested, but

upon experimentation none has proved as

efficient as rubber.

Due to its wide use, every model en-

thusiast should understand a few of the

basic facts concerning rubber and its

action. In the first place, rubber has life.

There is live rubber and dead rubber. The
former allows more energy to be stored

in it than in any other source of power
of equal weight, while the latter is useless.

Through constant use, rubber becomes
tired, and it must be rested before it will

regain its energy. Sunlight, oil, grease,

certain metals, and the stretching of it

beyond its elastic limit will quickly affect

rubber, and it becomes hardened, cracked,

and dead. These facts point out to the

user that he must care for his rubber if he
wishes it to work properly for him.

In the early days of model building, any
kind of rubber was used

;
but now that the

building of model aircraft has become a
matter of scientific calculation throughout,

the rubber motor has likewise been im-

proved through research.

There are various sizes of rubber on the

market, the most common being Ms and

Ms in. in the square, and % and Me in. in

the flat rubber. The Ms in. square rubber

is best adapted to very light indoor and
rise-off-ground flying models, while the Mo
in. square is suitable for heavier models
of the same type.

THE Y& in. flat rubber is by far the most
popular size, being the best suited for

indoor and outdoor endurance models.

Such rubber is actually used on champion-
ship models at most national meets. The
%s in. flat rubber can be used on all

outdoor models and is especially good for

large high-speed models.

With the above facts in mind, the model
builder should try several actual flying ex-

periments, using various sizes, noting the

performance of each, and then choosing

the best size for the model being tested.

The number of strands is governed

By

EDWIN T. HAMILTON

chiefly by trial and error. Baby tractors

and pushers usually give the best results

on one or two strands; .larger models
require from four to twelve strands,

depending on the strength of the motor
stick, the size of the propeller, and the
weight of the model. If the model is

heavy, it stands to reason that more rub-
ber will be necessary.

Rubber always should be applied to a
model so that a slight slack is allowed. If

using the average length rear hook and
propeller hook, the rubber should be the
length of the motor stick. In this way,
when the rubber is attached, it will have
a slack equal to the length of the rear and
propeller hooks. “Can” hooks are used
to hold the rubber in place near the fuse-

lage or motor stick.

Various kinds of rubber will stretch in

different degrees, usually about seven times
its length. The purchaser can test the
rubber by stretching a measured length
about seven times its length, releasing it,

and then measuring it again. If the rub-
ber has returned to its original length, it

is “live” and good for use in a motor; if

it remains longer than it was before, it

is not first-class rubber. Any rubber,
however, can be distorted by stretching it

past its “live length,” so care must be
taken not to stretch it past this point.

T HAVE seen boys pick over a stock of
I balsa wood for an hour before choosing
that which they wish, and then buy the

HOLDING THE
RUBBER WITH

THUMB AND FINGER
AND TAKING THE STRAIN
FROM THE PROPELLER

RUBBER PIERCED

THREAD WINDIN
A SUBSTITUTE
FOR KNOTS

DOUBLED END
AND INSERTED
PIN

TWISTED RUBBER

How to hold a propeller while the motor is

being wound, and other kinks about rubber.
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first rubber offered them. Do not do this.

Exercise the same care in choosing rubber

as you would in anything else of a deli-

cate nature. Dr. William F. Tuley, of the

research laboratories of a leading rubber

company, gives this hint to model builders

concerning the purchase of rubber:

“Chemical substances known as ‘anti-

oxidants’ have been discovered which

greatly increase the life of rubber when
compounded with it. These substances

retard the destructive action of air and

sunlight on the rubber. They are being

extensively used in tires, bathing caps,

raincoats, and other rubber articles, and

purchasers of rubber strands for model
airplanes might find it advantageous to

specify that they be included in the com-
position of the rubber. There are a num-
ber of good commercial antioxidants on
the market.”

ANOTHER point to watch when buying
4» is that you obtain pure Para rubber

which contains a minimum of nonrubber

ingredients and which has been stored in a

dark place. Do not buy rubber from an

open shelf where the destructive elements

of sunlight may harden and crack it. See

that it has not been under tension. The
writer once saw a storekeeper selling rub-

ber strands off a large ball on which he

had wound it—orderly, without a doubt,

but poor merchandise.

The safest way to keep rubber when not

in use is in a bottle which has been painted

black, so that sunlight and air cannot

reach it. A mason jar is excellent.

Obtain one, pour a little black paint in it,

shake it around until thoroughly covered,

and then empty the balance. When the

paint is dry, rubber can be kept in the jar

without fear of damage by light.

If a lubricant has been used, the rub-

ber should be carefully washed in warm
water with a pinch of soda and thoroughly

dried before it is stored away. When
placed in the jar, it should be sprinkled

with either common talc or cornstarch

after you have made sure that the strands

are separated.

Where more than one strand is used for

a motor, the winding often causes the

strands to stick together. Lubricants are

used to prevent this; they make it easy

for the strands to slip over each other.

It has been proved by experiments that

lubricated rubber allows practically twice

as much energy to be stored in it as is

stored in unlubricated rubber.

There are a number of commercial
lubricants on the market, but plain gly-

cerine will be found excellent for this pur-
pose. Do not use oil or grease, as they
weaken and soften rubber.

TESTS show that the best winding
results can be obtained by stretching

the rubber three or four times its length

before starting to wind. Two should do this

operation together, especially on large

models; one holds the rubber while the

other does the winding. The latter should
walk in slowly as he winds, while his

helper should hold the rubber as shown at

A in the accompanying drawings. The
rubber is held on the hook between the

thumb and forefinger, and the propeller

hub usually will rest in the cavity at the

base of the thumb and fingers. Remem-

Stanley Hammers
-the choice of

every trade
Nail Hammer

No. 51V2

Machinists Ball

Pein Hammer
No. 312

No. 352

Tinners Pane-
ing Hammer

No. 452

THE preference of craftsmen
1
for Stanley Hammers is the

reward for a constant effort

to produce the best possible

hammer for each particular

requirement. This includes

design, balance, quality of

materials, workmanship and

adaptability for the work.

Among the trades in which

Stanley Hammers find ready

recognition are Carpenters,

Mechanics, Blacksmiths, Metal

Workers, Bricklayers, Garage-

men—every trade where ham-

mers occupy a place of import-

ance in the every day work.

A few representative designs

of Stanley Hammers are shown

here. Full description of any

type will be sent upon request.

THE STANLEY RULE
AND LEVEL PLANT
New Britain, Connecticut

Auto Body and
Fender Bump-
ing Hammer

No. 604

STANLEY
TOOLS
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COMPLETE DRILL MOTOR
HOME WORKSHOP SET

the thrill ofyournew skill in
* .*1v* , tli«o «nnilo««i m/>/nM9D//«Axovf

Complete Interchangeable PowerShop

Now yoo can do the things you have long wanted to — at home in your own
modern motorized workshop— with this new, improved Waco Red Jacket
Wonder-Shop. No other compares with it in complete.. interchangeable,
power features, efficiency, exclusive advantages ana quality.

Join the Happy Family of Waco Wonder-Shop Workars
Wm. L. Aylward, Waco's presidentand nationally known craftsman, has developed his
own life's hobby into a cooperative association of thousands of amateur and profes-
8ional craftsmen, lie invites you to join. lie will instruct, guide and help you.

The new 1930 Red Jacket Combination brings you tbt powerful Red Jacket Master If it
Drill Motor. Wood Turning Lathe (capacity 9* x 36*), Compound and 18* Rests, Tilt- I wan
Ing Top Mitre Saw. Sander Disk. Scroll and Jig Saw. Band Saw. and all accessories

,

for both portable and stationary power drilling, bulling, grinding and cleaning. At-
| j

*•

Special Craft
Course FREE

All there is to know
about handicraft meth-
ods, raw materials,
carving, turning, saw-
ing,designing.ctc.,eto.,
is taught you by cor-
respondence FREE.
FREE Blueprints

Top Table Band Saw

for both portable and stationary power drilling, buffing, grinding and cleaning. At-
taches to light socket. Converts your work bench into a complete private tool and
machine shop. Add new special equipment any time as desired.

Avoid Imitations! Waco Red Jacket is tho pioneer-foremost In the field—sold onlv
direct from the factory; not through stores.

Professional Quality and Efficiency. The choice of professional
as well as home craftsmen. Re<T Jacket Shops are making money for their owners all

over the country. You can be one of the Red Jacket Guild chain and market your
products If you want under our new plan. « m a m mb mm m mm mm m m

The Waco
GUARANTEE
I f i t i 8 not what you
want when you get

send it back.

YouCanBuyNOW
on Easy Terms.

Only $10 down. Easy month-
ly payments. Liberal dis-
count for cash. No hardship
to own a Waco Red Jacket.

Send This Coupon
|

for Interesting Facts
|

FREE! |

Detailed description, and specifications. I

You will be surprised and fascinated by
|

the possibilities afforded. Just see what *

you can make and do. Fill in and MAIL I

TODAY. I

WACO TOOL WORKS, Inc.

6216 W. Kinzie Street. Chicago. 111.

Manager, Dapt. 618. Please send me all free information and
literature on Rcu jacket Assemblies and FREE Services.

City and State .

ber that stretched rubber, especially six

or eight strands, has considerable strength,

and thin propeller hubs can easily be
broken from excess strain.

There are several popular ways of con-
necting rubber to hooks. Where a single

strand is used, the rubber can be pierced,

as shown at B. While many do this, tests

show that the rubber will take many more
turns if it is tied around the hooks.

As single strands are used only on small

models with correspondingly small fit-

tings, a great amount of trouble is often
experienced in making the knot. At C is

illustrated an easy way to accomplish this.

Fold the strand over a pin, hold the two
rubbers together with small-nose pliers,

tightly wrap with silk thread, and tie.

The pin is then held next to the hook, the

rubber slipped off it onto the hook, and the

pin removed.
As mentioned before, the deterioration

of rubber is accelerated by certain metals,

the most common of which are copper
and brass. If these should be used for

fittings which come in contact with the
motor, such as rear and S-hooks, “cans, ?5

and propeller hooks, they must be wound
with silk thread, or covered with spec-

tacle tubing.

When using S-hooks, closing the hook as

shown at D will be found helpful in keep-
ing the strands together on the hook, and
“election” bands on both ends will keep
the strands of equal lengths.

FUNNEL FOR SEPARATING
CHEMICAL SOLUTIONS

GEARS
In Stock— Immediate Delivery

Gears, speed reducers, sprockets, thrust
bearings, flexible couplings, pulleys, etc. A
complete line is carried in our Chicago stock.
Can also quote on special gears of any kind.
Send us your blue prints and inquiries.

Wrife for Catalog No. 214

CHICAGO GEAR WORKS
769-763 W. Jackson Bl«d.. CHICAGO, 111.

Shaving Cream
NOW

J^o jumps for your razor. __
It slides on the glycerine £
film produced by the thick •

creamy lather. Try it today.

A definite program for getting ahead
financially will be found on

page four of this issue.

How to Order
Send first payment— state ar-
ticle desired — name of employer—
kind of work you do—how long in
position—age—married—where live

—how long there- EVERYTHING— IS CONFIDENTIAL. Send first

payment, OK goods sent lor your FREE Exam-
ination on request. —’»

No. 930- Blue white Diamond,
solid 1H-K white gold ring w»l»
square top. $<<S. $1.00 a week.
No. 953— Blue white Diamond
id center of square lop: 3 smaller
blur white Diamonds on each side,
aotid 1M-K white gold ring. 5150.
53.75 a week.

white Diamond I _

white goltl mounting. 537.!
51-00 a week.

No. 27 — Dazzling blue white
Diamond, solid 18 -K white gold
ring. 568.50. 51.75 a week.

No. 950—Smart-looking wrist
watch, 15 Jewels, solid M-K
white gold, with KroUler mesh
bracelet 522.SO.
52.25 Down; 52.25 a Month

No. 911— "Lone— Eagle" - Man’s
Balova strap watch. 16 Jewels,
meah band. 537.50.
53.75 Down: 53.75 a Month

CREDIT TERMS:
Oae-tenl h down; balance
weekly, semi-monthly
or monthly at your con-
venience. Order now.

SEND FOR FREE CATALOG
Over 2,000 illustrations. Catalog explains everything.

Our Reference*: Any Bank or Banker in U. S. A.
Tho Old Reliable Orig-
inal Crodit jewclor*

Dopt.iF-87 1

108 N. State St.. Chicago
SlortM in Lradinu Cititt

Regulation
separatory fun-

nels with glass stop-

cocks are rather frag-

ile and expensive, but
an excellent substitute

may be made from an
ordinary funnel of the

desired capacity. Fit

a rubber stopper to

the outlet tube, drill

this stopper halfway
through with a hole a
little smaller than the
diameter of a stirring

rod, cement the stir-

ring rod into the hole

in the stopper, and
use as shown in the
accompanying sketch.

Cheaply made fun-
nel of separatory type.

For most purposes
this type of separatory funnel answers as
well as a costly one.

—

Harry B. Maxwell.

A SOCKET-WRENCH KINK
IN WORKING on
^ my car recently,

I came across some
nuts which none of
the sockets in my
socket-wrench set
would fit. By bend-
ing a small piece of

sheet steel as shown
and using this with a

slightly oversize
socket, I was able to

turn the nuts with ease and without danger
of damaging them.—

B

url Knutson.

Using a shim on
an oversize socket.
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GLASS-FRONT HOPPERS
FOR HOLDING NAILS

AND SCREWS

MORE convenient than either glass jars

or labeled drawers, this home work-
shop container for nails, screws, or other

small parts is built on the order of an auto-

matic chicken feeder. It consists of a series

of glass-front hoppers, the contents of

which arc always available in the divisions

of what corresponds to a trough running

across the bottom.
The hoppers are filled through the open-

ings at the tops, which are covered by

At a glance you can see just what is in

these unusually convenient workshop hoppers.

A larger view of one end of the hardware
container showing one of the lids raised.

hinged lids. The glass fronts serve the

triple purpose of retaining the contents,

making their identification easy, and allow-

ing the quantity available to be estimated

at a glance. With a container of this kind,

there is no excuse for running short.

In constructing the container, cut the

necessary number of partitions according

to the drawing at the top of the following

page. Groove them on both sides to receive

the glass pieces, except the two outer sur-

faces of the end pieces. It is well to make
half of the series of hoppers each about

2 in. wide and the remainder 3 in. A 2-in.

width will do for small screws or nails.

The lid covering the hoppers may be

in one piece or in several sections. In the

twelve-cell holder shown, three lid sec-

tions were employed.
The glass, after being cut to shape, is

Your thumb-edqed tools

NICHOLSON
FILES

ON EDGED TOOLS so dull

that your thumb doesn’t fear

them, use Nicholson Files—and,

to be sure that you are using gen-

uine Nicholson Files, look for

the Nicholson trade mark when
you visit your hardware dealer.

There is this important point

about genuine Nicholson Files.

You are certain of sustained fil-

ing speed — a quality as impor-

tant in the home workshop
as in the big industrial plants.

The genuine Nicholson file to use

on edged tools is the Mill Bastard.

NICHOLSON FILE CO.
Providence, R. I., U.S.A.

USA.
ORADC MARK!

A FILE FOR EVERY PURPOSE
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Shave

R. C, 1930

| Why
the suddensinging

in the bathroom?

It’s because dad has

discovered the Ever-

Ready Blade ... so keen that it

leaves his face clean and happy all

day ... so durable that he gets a lot

more shaves from each blade. ..You,

too, should be a Singing Shaver.

Just say, “Ever-Ready Blades” to

your dealer today.

Product of American Safety Razor Corp.

Brooklyn, N. Y.

Also makers of Ever-Ready Shauing Brushes

Ever-Ready
BLADES

rubbed on a piece of sandstone to round
the top and bottom edges so the fingers

will not be cut.

The container should be hung on the

wall immediately above the bench or in

some other position within arm’s reach of

the bench.

—

Walter E. Burton.

A QUICK WAY TO CLEAN
BLACKBOARD ERASERS

CLEANING blackboard erasers, which
is a problem in many schools, may be

easily solved by using an ordinary vacuum
cleaner with an attachment such as is pro-

vided for furniture and draperies or one of

the small so-called “whisk broom” cleaners,

as illustrated.

A number of erasers can be cleaned

at the same time by making a wooden
frame to hold six. This frame is merely

VACUUM CLEANER

Half a dozen erasers are squeezed into an

open-ended frame and cleaned at one time.

a board about 8 by 14J-2 in., around three

sides of which are nailed pieces of quarter-

round base molding or any other available

strips. The erasers must fit. snugly when
pressed in from the open side.

The vacuum nozzle with its narrow

opening should be held firmly against the

layers of felt and rubbed back and forth

briskly for half a minute to extract the

dirt. Removing the chalk by this method
does away with the unsightly practice of

clapping erasers against walls or furniture

and saves the children from inhaling

crayon dust.

—

Osceola Madden.

Your Copies of

MOHT32AJD I

MWAH slOl

“POPULAR
SCIENCE”
In This Beautiful

New Binder

There is so much useful information in

Popular Science Monthly that many readers

have asked us to supply them with a binder
in which they can keep a permanent file.

To meet this demand we have had de-

signed die binder pictured above. Bound in

deeply embossed Artcraft (looks like leather

—lasts forever) with the name of the maga-
zine and cameo design stamped in 24 Karat
Gold on the cover. This binder will securely

hold 6 copies of Popular Science Monthly.

New copies can be slipped into the Big-6

Binder as easy as inserting a letter in an
envelope.

There is nothing to get out of order—no
screws to work loose, no keys to get lost.

This binder will last a lifetime.

The binder is as beautiful as it is useful

—

it will be an ornament to any library table.

Only $2.00-Postage Prepaid

Bought in a store this binder would cost

you $3.00 or more. Because we are having
them made in quantity for our readers we
can make you the special price of $2.00 in-

cluding all delivery charges.

Popular Science Monthly,
381 Fourth Avenue,
New York, X. Y.

Please send me your Big-6 Binder bound in deeply
embossed Artcraft with “Popular Science Monthly”
richly embossed on the cover in 24 Karat Gold. I
am enclosing S2.00 and it is understood that there is

to be no further charge of any kind. [11-30]

Name.

Address.
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WOODEN BEAM COMPASS
FOR LARGE CIRCLES

WHEN you have to describe circles

bigger than the capacity of your

largest compasses, you can easily impro-

vise a beam compass. Take a strip of

wood about by by 18 in. or longer,

drive a slim nail through it edgewise near

one end, and file the projecting end smooth
and sharp for a center. Whittle two small

blocks of wood to the shapes shown at A

An expensive beam compass, and a detail

of the pencil holder and wedge adjustment.

and B, the first being by yi by 3 in.

and the second being a trifle narrower.

From a piece of wire bend a square
U-shaped yoke to fit over the piece A and
the bar. Lay a pencil against the other

side of the bar and bring the ends of the

wire around as shown at C, with the wedge
B about halfway under A.
By loosening the wedge, the pencil

holder may be slid along the bar to any
desired distance from the nail forming the

center point.

—

Charles A. Pease.

HANGING CURTAIN RODS

THE little paper or cardboard square
illustrated is an aid in fastening cur-

tain rod brackets so that they are uni-

formly located and
so that the rods

will be level. It

saves making indi-

v i d u a 1 measure-
ments at the upper
corner of every
window casing.

While the gage

is held at the cor-

ner of the window
trim, the bracket

is set in the inner

angle and nailed

or screwed in
place. For the op-

posite corner, merely reverse the square.

In the example shown, the brackets

were set V/2 in. from the outside edge and

2 in. from the top of the casing, but the

dimensions, of course, may be whatever

is desired.

—

Sarah Morrish.

While light and good ventilation are im-

portant wherever varnish is drying, drafts

should be avoided, since they tend to cool

and roughen the varnish.—G. V.

DID THIS EVER HAPPEN TO YOU?

1. VISIONS OF BEAUTY

n

\/L—» r-**

2. DISAPPOINTMENT

5. WOWI 6. THE LAST PICK

?
LS

7- NEVER AGAIN 8. * 1
*...'.!

!

Make sure of a Good Job
Buy a Wooster Brush

THE BRISTLES CAN’T COME OUT
Wooster Brushes are made by a special process, called

Foss-Set. The bristles can’t come out on the job! Foss-Set

is unaffected by gasoline, oil, turpentine, powerful paint

solvents .... Try a Wooster Foss-Set Brush. See what a

difference a really good paint brush makes.

Look for the familiar Wooster trade marks: "Ted the

Tester,” and the Foss-Set design to be

sure of agoo<^brush—TheWooster Brush

Company, Wooster, Ohio—"Makers |\ guaranteed
J

of good paint brushes for 79 years.” £ IN ANYTHIN

WoosterBrushes
I N T I N G

Testa Wooster Brush

Wooster Brushes make
it easy for anyone to do
smooth beautiful paint*

ing. Ask your dealer
for a No. 44 Shasta
2% inches wide, or send

this coupon with $1.00

and we will supply you

IT’S WORTH A_WOOSTER BRUSH

If your dealer does not have the Wooster Test Brush

fNo. 44 Extra Shasta, 2% "
wide]. Mail this coupon with $ 1

.

THE WOOSTER BRUSH CO., Wooster. Ohio [P]

Please send prepaid, the WoosterTest Brush. One dollar

(not stamps] enclosed

Name !

Address .
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S
IR Walter Raleigh has

restored the good

repute of many a pipe. Give that

unpopular briar of yours a thor-

ough cleaning. Fill it with Sir

Walter’s smoking mixture. Before

you’ve finished the first can, you’ll

find yourselfwith a reformed pipe

—a pipe that will get admiring

glances from your friends. Sir

Walter is a distinctive blend of

fine Burley, skillfully mellowed to

a mildness and fragrance, hard to

equal, no matter what the price.

Chemicals Used for

Tinting Brass

PERMANENT colors can be given

brass by submerging it in certain easily

prepared salt solutions. In this way chests

may be ornamented with brass corners,

hinges, and bands that have been colored

to give a more pleasing effect than the

plain metal; and it is also possible to pre-

pare brass inlays of various colors.

The colors imparted to brass may be
varied from a golden yellow resembling
gold to red, brown, blue, and black.

Although permanent enough so that they
cannot be rubbed off easily, the colors can
be removed at any time, if desired, by
using sandpaper or some other abrasive.

Since the composition of brass varies

considerably—there is 60 percent of cop-

per and 40 percent of zinc in ordinary

Brass can be given a variety of colors by
the use of easily mixed chemical solutions.

brass, while tube brass has 70 and 30 per-

cent of these metals—the colors developed
by the chemicals will differ accordingly.

It is best, therefore, to test the chemicals
beforehand on a scrap of brass of the same
kind or on an extra fixture, experimenting
until the right shade is obtained.

Steel gray to steel blue. Dissolve l/t
teaspoon of antimony chloride in a large

glass of water to which 2 tablespoons of

hydrochloric acid have been added. Dip
the brass into this solution until the

desired shade is obtained.

Steel blue to black. First make a precip-

itate of carbonate of copper by dissolv-

ing copper sulphate (blue vitriol in water)
;

then add a strong solution of washing soda
(sodium carbonate) in water to the cop-

per, and filter off the light blue precipi-

tate. Wash the precipitate by pouring

fresh water over it. Now take the precip-

itate, 3 teaspoons to a glass, and dissolve

in liquid ammonia until a clear, deep blue

solution is obtained. Immerse the brass

in this solution until a satisfactory color

develops. The solution is especially

effective when used hot.

Red to brown. Dissolve the light blue

precipitate of carbonate of copper obtained

by adding sodium carbonate to copper
sulphate, as above, in 3 teaspoons of lye

(sodium hydroxide) to a glass of water.

Brass placed in the cold clear solution

will turn red. Placed in the hot solution,

the metal will take on a darker red and
pass by degrees to a brown color, depend-

Make it ofMetal!
. . . it’s easy with

KESTER SOLDER

BUILD your model3 of metal with
solder the modern way . . . air-

planes, boats, trucks, toys and many
useful articles I It’s easy and lots of
fun when you use KESTER Metal
Mender. KESTER has made solder-

ing simple and quick for everyone.
The secret is in the flux right inside

the solder itself. You can get KESTER Solder at any
hardware dealer in handy Metal Mender tins for 25c,

or on 1,5 and 20 lb. spools or by the foot.

A new thrill awaits you. Be a member of the Metal-
crafters of America and win a Metalcraft MeritMedal.
Send for our new Book of Prize Projects with com-
plete plans, instructions and sample of Metal Mender
FREE! Start now! Write today I

KESTER SOLDER COMPANY
Inc. 1899

421 l-05WrightwoodAve.,Chicago

Lifetime Guarantee

All Sizes and Styles

300,000 In World-Wide Use
The WITTE (Masmeto Equipped) provides cheapest
reliable power for farm and ranch. Does more
work in less time at less cost. Put one to work-
will pay for itself. Send for Big Free Catalog.

WITTE ENGINE WORKS _
2228 Oakland Avenue, KANSAS CITY, MO.

^ iA ~n
FORMS TO CAST LEAD SOLDIERS. INDIANS. TRAPPERS.
Hunters, wild and Farm Animal*. 222 Wonderful “True to Life”
model*. Easy and inexpensive to make. I furnish all necessary
material. Send 5c Stamp for Illustrated Catalogue.

Henry C. Schiercke. 1034-72nd St., Brooklyn. N. Y.

Gerstner Tool Chests

are Dependable
Made so Rood, fin-

ished so attractively,
they please the most
particular. Many sizes
and styles for Machin-
ists and Toolmakers.

Free Catalog
H. GERSTNER & SONS

S83 Columbia St., Dayton. Ohio.

Keep Oil Where It Belongs
... In The Motor

Without tho Whlrto Breather Pipe Cap ifn.

Ford A cars only) you are praying oil all <n or

the outside ofthe motor. -Oil l.b.wn out <>f the
breather pipe collects on nil surface to form
n dirty, jrrensy film, that cuts ijmition cable*
—Hose connections, etc.—The Whirlo t ap
keeps oil where it belonjcs-in the crankcase.
Saves its cost many times in preventing waste
of oil. Literature sent on request. Agents
wanted—send for iample—$1.25 postpaid or
C. O. D. by mail.

CARHART PRODUCTS
40 Flatbush Ave. Ext. Brooklyn, N. Y.
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ing on the length of time it is submerged.
Coppery color. In a glass of water dis-

solve 1 level teaspoon of potassium chlo-

rate and l/z teaspoon of copper sulphate.

Heat the solution and submerge the brass

until the color is developed.

Violet to blue and blue black. Dissolve

1 teaspoon of copper sulphate, 1 teaspoon

of hyposulphate of soda (hypo), and Y*
teaspoon of tartaric acid in a glass of

water. Place the brass in the hot solu-

tion, which will give a thick, yellow precip-

itate and deposit a yellow coating on the

metal. Rub off the yellow with a rag, and

the brass will be found colored a deep red

which merges from violet to blue-black.

Bright yellow. Dissolve Y* teaspoon of

potassium chlorate and teaspoon of

nickel nitrate in water and place the brass

in the hot solution. The color will vary

from bright yellow to brown.—H. Bade.

CAN YOU EDIT THESE
SHOP STATEMENTS?

#

HAVE you enough information at your
finger tips to enable you to go about

the work in your home shop with a rea-

sonable amount of assurance that you are

doing the right thing in the right way?
If you have, you should encounter little

difficulty in editing the statements below

by crossing out the incorrect terms. A
glance at the correct answers on page 131

will soon tell you whether you have
retained in each case the word or words
that supply the right meaning.

1. A hand tool used to cut threads in a

hole or on an internal surface is called

a (reamer) (tap) (mandrel).

2. The center terminal on a dry battery

is (positive) (negative).

3. (Auger bits) (Twist bit-stock drills)

are graduated in Me in. steps.

4. Lighting fixtures in the home are

usually connected in (series) (par-

allel).

5. A No. 6 wood screw is (larger)

(smaller ) than No. 10.

6. The priming coat of paint is applied

(before) (after) all holes are puttied.

7. The length of a flathead wood screw
is determined by ( the length of the

shank) (the over-all length of the

screw including the head).

8. Varnish is thinned by adding (alcohol)

(turpentine)

.

9. The set of the teeth on a saw blade

supplies the (cutting edges) (clear-

ance).

10. In decorative metal work, the metal
should be (tempered) (annealed

)

be-

fore the hammering process is begun.

11. The portion of the step on which we
walk is called the (sill) (tread).

12. (Alcohol) (oil) (water) stain will not

cause the grain of the wood to be-

come noticeably raised.

13. Go (across) (with) the grain when
rubbing off a paste wood filler.

14. In finishing, rottenstone and oil should

be applied (before) (after) the pum-
ice stone and oil, since it cuts (less)

(more) rapidly than the pumice.

15. In mixing an outside white lead paint

for new wood, the second coat should

contain (more) (less) oil in propor-

tion to the white lead than the prim-

ing coat.

Breeze Away /
to JOYLAND /

Ride your Harley-Davidson out in-

to the glowing Fall country —

«

carefree as the russet leaves that

swirl down the roads with you!

Take Her or a pal along — with

a tandem attachment your Twin
will carry two

.
in safe comfort, and

it’s the chummiest, jolliest way to

“travel double”.

You owe yourselfa Harley-Davidson

— it’s so easy to buy, and costs so

little to run. Look over the 1931

models at your nearest dealer’s. He
^ has Twins, a Single and Sidecars

to show you— and a Pay-As-You-

• » Ride Plan to tell you

alAxte, a about. See him soon.

Harley-Davidson
Get our 1931 litera'

ture illustrating the

new models and their

many improvements.

Mail the

Coupon

HARLEY-DAVIDSON MOTOR COMPANY
Dept. P. S., Milwaukee, Wis.

Interested in your motorcycles. Send literature.

Name

Address...

My age is 16' 19 years, 20'30 years, 31 years and up,
under 16 years. Check your age group.
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STOP
those Under-Door

DRAUGHTS

X>ur Only Protection

Is Chamberlin In-Dor-Seals. When-
everbedroomwindowsareopened, •

bedroom doors are virtually out-

side doors. The extra large crack

under bedroom doors becomes a i

source of drafts that escape and
\

chill every room in the house. This
|

means uncomfortable morning
temperatures; it means forcing

j

your heating plant and wasting
;

fuel. At a nominal cost Chamberlin

In-Dor-Seals will permanently stop

these drafts. In-Dor-Seals deaden 1

sounds and prevent room to room
circulation of dust and odors. Put

them on bedroom, closet, kitchen,

bathroom, basement and attic

doors. They are installed by
Chamberlin everywhere. The cou-

pon below will bring you further

information and a FREE estimate.
!

i CHAMBERLIN METAL WEATHER STRIP
COMPANY, Inc., Detroit, Michigan

j
Over 100 Factory Sales-Installation Branches

.

throughout the United States

|

r a*’

Name.

Address.
PC 395

Uow to Imitate Tile

Effects with Stencils
By BERTHA ANNE HOUCK

TO IMITATE a tile effect with sten-

ciled designs requires only a stencil

pattern, a stencil brush, and some
paint. The method is especially useful in

an old house where it is impractical to

reconstruct a wall for laying genuine til-

ing and in any building, new or old, where
the effect of tiles is desired at a small cost.

A tile border pattern should be selected

that has the kind of design one expects to

find in real tile, although this is not limit-

ing, as tiles come in a great variety of pat-

terns. Large paint stores stock all kinds

of ready-made stencils.

Any semitransparent paint, especially

mixed for stenciling, will be satisfactory

if it is chosen in the right colors to har-

monize with a room. Appropriate places

to use a tile stencil are around a fireplace

;

on the walls around a doorway, exterior

or interior; as a wall plaque or on the

risers of stairs of a house which is deco-

rated in the Spanish or Italian spirit; and
in all bathrooms.

Paints for stenciling may be either tube

glazing colors or ordinary house painting

colors which have been thinned with a
glazing liquid composed of one fourth lin-

seed oil and three fourths turpentine, or

three fourths turpentine and one fourth

Japan gold size. If an excess of either

Japan or linseed oil is used, it will tend to

make the paint glossy, and this is a desir-

able quality when one is aiming after a

glazed tile effect. When thinned, the color

should be about the consistency of cream.

If two painters are working together,

one should hold the stencil in place while
the other one fills in the cut-outs. If one
is working alone, it is necessary to keep
the stencil firm with thumb tacks or a
mixture of glue and size, which will hold
the comers of the stencil transfer in place
and leave no mark when it is removed.

While stenciling is simple enough in

itself, there are two pitfalls which must
be avoided: imperfectly matching the
design and smearing it when taking the
transfer from the surface, after the paint
has been applied through the cut-outs.

However, care and deftness will prevent
both of them. If, as is generally the case
in a simulated tile effect, the border is a
succession of similar figures, the only
difficulty in spacing comes at the end.

Suppose a Spanish room is being deco-
rated with a stenciled dado in imitation of
tile. The decorator should first measure
the wall space to determine whether or

not the end of the stencil will come at the

corner of the room, because the last tile

in a border generally fits exactly into a
corner. The line which the stencil is to
follow should be carefully measured and
marked off with chalk before the paint-

ing is started. A slight discrepancy at the
beginning may grow to grotesque propor-
tions before a border is completed.
Proper planning will prevent this diffi-

culty, because it is almost always possible
either to gain or lose a little as one goes
along to make the spacing come out right.

It is necessary to have a separate pot
and brush for each color. Stencil

brushes may be had in a variety of sizes.

A No. 2 brush is a good size for the aver-
age small stencil used to imitate tile. In
blocking in the design, the brush should
be used like a hammer instead of being
stroked back and forth in the ordinary
manner. Keep the brush at right angles

so that the bristles will not get under the

stencil and make a ragged, mussy edge,
and pound it through the cut-outs, using
very little paint.

When all the cut-outs have been painted
in, the stencil is lifted off with care. The
best method to follow to avoid smearing
is to pull it straight away from the sur-

face. It is a good idea to clean the back

How a stencil brush should be held. It is

used with an up-and-down pounding motion.

Copyrighted material
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of the stencil with a rag dipped in gasoline

each time it is used.

Other stenciling methods which may be

employed to simulate tile are known as

“background” and “outline.” To paint a

background stencil, the border is chalked

off and painted in solid color. When dry,

the stencil is used in the manner previ-

ously described. This will be found the

best method for ordinary tile effects. For
an outline stencil, the design is outlined

with a fine line, generally of black, or of

burnt umber to suggest the natural col-

ored pottery lines often found in tile

designs, and then filled in free-hand.

If the design is not made up of separate

units, whether it is a border or a large

design, it is frequently blocked off in

squares to give a tile effect after it has

been stenciled on the walls. The block-

off lines are put in with burnt umber or

paint mixed to represent the mortar color.

OLD OIL PUMP DRAINS
FLOODED BASEMENT

ASURPRISINGLY efficient little water
pump may be obtained by connecting

a discarded automobile oil pump to a
small electric motor by means of a fan

belt taken from an old car.

Such a pump is a labor saver in drain-

ing a flooded basement and it is equally

useful for providing running water with
which to wash an automobile in a locality

A powerful little water pump made by belting

a junked automobile oil pump to a motor.

where the water supply comes from wells

or springs.

The oil pump is mounted on a block of

wood as illustrated, two screws on the
other side of the block holding it steady,

and the block is fastened securely to a
plank. A small pulley is placed on the

shaft of the pump and belted to the motor,
which in this case was taken from a wash-
ing machine.
Two pieces of hose are attached. If

the pump is to be used to supply water,

as for washing an automobile, the suction
hose may be placed in a sump or a water-
ing trough, or it may be connected with
your garden hose. When the pump is

desired for draining a basement or similar

purposes, the suction hose must reach to

the lowest point to be drained.

The pressure depends upon the size

pulley to be used on the pump. It is

recommended that the pulley be a little

larger than the one on the motor so as to

run the pump at about 1,200 r.p.m.

You will be greatly surprised at the

work that this little pump will do. By
holding your thumb partly over the end
of the service hose, you can easily squirt

water SO ft.

—

Harold C. Kimball.

All Woodworkers Have BeenWaitinq
for theseRemarkable BOORS

* plan
9et the m operate

How to Plan, Operate, and Get the Most
Out of Motor- Driven Woodworking Shop
NOW that practical and efficient MOTOR-

DRIVEN woodworking equipment is within
the reach of all—no man who works with wood can af-
ford to be without these two new books. The first and
only books of their kind, they explain in great detail the
proper methods of using motor-driven equipment. They
tell how to plan a modern, motor-driven workshop-
how to choose a Jointer, Band Saw, Circular Saw, Wood-
turning Lathe. Moulding Cutter, Boring and Routing
Machine, Scroll Saw, and Sander—how to operate each
machine efficiently—how to perform numerous opera-
tions on motor-driven machines of which the average
person is not aware.

Hundreds of Photographs,
Illustrations and Diagrams

Do you know how to make mouldings on the circular
saw? Can you saw out Queen Anne legs on the band
saw? Do you know how to adjust the knives of a
jointer? IIow to use dado heads? How to resaw lum-
ber? These and hundreds of other questions are fully
answered in these two remarkable volumes. Also there
are hundreds of actual photographs and drawings
showing the proper method of operating motor-driven
tools—close-up views that explain everything at a
glance—diagrams and layouts of numerous motor-
driven workshops.

2 Volumes— Each Complete
Some of the topics included in Volume 1 are: How to
Lay Out an Efficient Workshop; How to Judge the
Efficiency of Different Motor-driven Units; How to
Operate a Jointer; How to Operate a Circular Saw;
How to Do Grooving. Dadoing. Dovetailing, Jointing.
Beveling, Notching. Rabbeting, Plain and Compound
Mitering and Plowing.

Volume II includes: IIow to Operate a Woodwork-
ing Lathe: How to Do Spindle Turning, Face Plate
Turning. Screw Center Turning. Beading, etc. ; How
to Operate a Band Saw; How to Use a Moulding Cut-
ter; How to Use a Boring and Routing and Mortising
Machine; How to Do Scroll Sawing. Sanding. Buffing,
Grinding and Drilling on Motor-Driven Machines

—

and many other operations too numerous to mention.

Read Them 10 Days—SEHBSSffi",
Order either one or both of these volumes for 10 days’ ex-
amination. Enclose a one dollar bill for each volume you
wish and your order will be shipped immediately, all post-
age prepaid. Or—send no money, and pay the postman on
arrival one dollar per volume, plus postage. If you are not
fully satisfied that these books are worth at least $10 you
can return them within 10 days and your money will be
refunded, including postage. Send the coupon TODAY!
WOODWORKERS EDUCATIONAL DEPT.

Division of “Delta” Mfg. Co.
Dept.XSL30 1663 HOLTON ST., MILWAUKEE

I

WOODWORKERS EDUCATIONAL DEPT.
Division of “Delta” Mfg. Co.

J 1663 Holton St., Dept. 13L30 Milwaukee, WIs.
I Please send me for 10 day examination “The
| Modern Motor-Driven Workshop.”
I Vol. I. $1 Vol. II. $1 (Check proper square)

I enclose one dollar bill for each volume I have
checked. Please send postage prepaid.

I Send C.O.D. for $ plus postage.

| Name

! Address

. Age..

A definite program for getting ahead financially will be found on

page four of this issue.

— a very happy morning, when you can get out of bed
and have a few minutes’ healthy tussle withGym Junior.

This home gymnasium enables you to take hundreds of
natural exercises— light, medium or heavy, as you
choose. Keeps your muscles pliable,body vigorous;
drives away blues. Fine for reducing excess weight.

^YMjUNKyfflTkffomeGymnasium’’
givesyou n Punching Bag, Parallel Bars, Chest Weights,
Rowing Machine, Massage Reducer, Swimming Ma-
chine, Wrist Developer, Chinning Bar, etc. All in one
space-saving, tubular-iron unit. Three persons (adult

or children) can use. Handsomely finished,

attractive in any room. Also suitable lor

Clubs, Hotels, Offices, Hospitals and other
group uses. Reasonably priced.

GYM JUNIOR COMPANY
528 N. Gregory Avc., Wcchawken, N. J.

WRITE FOR
illustrated literature

descriptive of Gym
Junior and partial

payment offer.

© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8.
Copyrighted material
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For Model Making

PLASTIC WOOD
[Reg. U. S. Pat. Off.]

In making model ships, model
coaches, model airplanes, Plastic

Wood permits the most delicate re-

finements, made to scale. In the “Sea

Witch,” shown above, even the hull

is modeled from Plastic Wood.

Plastic Wood handles like putty and hardens

into solid wood, with all

the properties of wood ex-

cept the grain, and holds

lastingly fast to any clean,

dry surface. An interest-

ing hit of modeling is the

making of flower sticks,

with pine cones for the

body. Plastic Wood for

head, tail and feet, painted

to natural colors.

Wooden animals, too, may
he modeled from Plastic

Wood and, as it has no grain, it permits of

the most delicate carving without danger of

chipping and splitting.

Plastic Wood has so

many practical
everyday uses that

we have prepared a
48 -page illustrated

booklet — “Things

to do with Plastic

Wood”—describing
these, with innumerable suggestions that

will save every household many dollars on
repair bills. Seven pages are devoted ex-

clusively to model making. By mail, 10

cents.

Handles

like

Putty

Hardens

into

Wood

Simplifying Your Ship Models

Tubes 25c %-lb. can 35c 1 lb. can $1.00

Solvent, 25 and 50 cent cans

AT HARDWARE AND PAINT STORES

Addison-Leslie Co., Mfrs.,

333 Bolivar St., Canton, Mass.

Please send your 48-page book “Things to

do with Plastic Wood” for which I enclose

10 cents.

Name

MANY of the more
difficult details

in the building of

ship models may be obviated by using

timesaving kinks and simplified methods
of construction.

For instance, many parts used in the

rigging of a ship can be made from cellu-

loid of the type to be obtained in the form
of a flat comb in almost all “five-and-ten-

cent” stores. Celluloid is easy to shape,

and the resulting part will be strong and
neat in appear-

ance. The parts

can be cut out

with a hand scroll

saw and finished

with small files.

Designs in pencil

are easily laid out

on smooth cellu-

loid if the surface

is roughened slight-

ly with fine sand-

paper.

Tops and cross-

jacks are among
the parts which
can be formed
from celluloid. In

the larger models
the standing rig-

ging runs through

By A. 11. McCRACKEN
Lieutenant, U. S. Navy

For Christmas—
What Better Gift Than

a Ship Model?

Time to think of Christmas.
What are you going to make
this year? It should be
something that will be lots

of fun to build—something
that will be highly prized.
A ship model is both of
these, and on page 113 you
will find listed a wide choice
of blueprints.

edge of the channel

so that it will fit the

curve of the ship’s

side. Drill two holes through the channel

edgewise and tack the channel to the side

of the ship with small pins. A No. 60
drill should be large enough for these holes.

Small anchors may also be shaped by
sawing and filing the two celluloid parts

shown in Fig. 3 The notch in each piece

can be cut with a file such as is used in

adjusting spark plugs. Put a drop of

cementon the joint,

wrap it with two
or three turns of

thread, and cement
the knot before

clipping the ends.

The anchor may
be painted black.

The difficulty of

making skids to fit

small solid boats

eliminated by

notches cut in the

edges of these parts, but in smaller models

fine holes drilled near the edges are more

convenient to make, and the lines run

through them will not slip out of place.

The upper shrouds about a topmast

may be rigged from one piece of thread if

holes are drilled in the mast where the

top and bottom of the shrouds are to

come. Run the thread in continuous loops

as shown in Fig. 1 ,
then haul the line taut

and tie the ends in a square knot close to

one of the holes in the mast. Put a drop

of cement on all knots before clipping the

ends.

Channels may also be cut from cellu-

loid as shown in Fig. 2. File the inside

lowermast tops
AND TOPMAST SHROUDS

COMPLETED

ONTINUE THIS LINE THROUGH THE
HOLE UP AND AROUND THROUGH
HE REMAINING PAIRS Of HOLES,
D THEN TIE ENDS TOGETHER AS
CLOSE TO MAST AS POSSIBLE

FIG. /

is

notching the boat

to fit the skids in

the manner shown
in Fig. 4. Saw
two straight pieces

of celluloid for

the skids and drill

a hole (edgewise)
in the center of

each. Turn the
boats bottom up and at the appropriate
points file slots right across the bottom
with a spark plug file held on edge. The
width of the slot should be just sufficient

so that the skid will fit tightly. The skids
are fastened to the deck by driving pins

CELLULOID BOAT SKIDS/,

FILE SQUARE NOTCHES'"'
ACROSS BOAT BOTTOMS

FIG. +
GAGE
BLOCKS

GROOVES

CELLULOID FIFE RAIL
MOUNTED ON BRADS

OR PINS

FIG. 5
KNITTING NEEDLE

FIRST CUT SECOND CUT

BLOCK IN THIS SIDE
SET A LITTLE FARTHER BACK

DEADEYE MITER BOX

FIG. 6

Address..

HOLES FOR SHROUDS
TWO HOLES THROUGH EDGE-'

USE PIN5 TO NAIL CHANNEL/
TO SIDE OF SHIP

FIG. 2 CHANNELS

Fig. i. Rigging topmast shrouds. Fig. 2. A
celluloid channel. Fig. 3. Celluloid anchor.

Fig. 4. Boats and skids. Fig. 5. A celluloid
fife rail. Fig. 6. Miter box for cutting deadeyes.

through the holes and the boats are fas-

tened on the skids with glue.

In setting up a celluloid fife rail, such
as is shown in Fig. 5, at the foot of a mast,
flat glass beads may be used to simulate
the turned posts.

Celluloid knitting-needle deadeyes may
be turned out quickly if the small miter
box shown in Fig. 6 is used. The box has
two 90° cuts into which a hack saw blade

is placed. Along the inside of the bottom
make a groove close to each side. A small

block is tacked a little to one side of one

Copyrighted material
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cut and is so situated that when the
needle is held in the groove with its end
against the block, the resulting saw cut is

close to the inner end of the needle.

Rotate the needle and saw lightly, making
a groove around it. On the opposite side

of the box, a second block of wood per-
mits the needle to extend a bit farther
beyond the groove, so that when in this

side of the box the needle may be sawed
off, and a grooved deadeye results.

Ratlines which are simply glued on and
clipped, or which are built up on the
shrouds before mounting, can never equal
the strength and finish of ratlines which
are clove-hitched to the shrouds. If the
two ends of a ratline are carefully clove-
hitched to the shrouds, it will lie flat

against the inside shrouds without being
glued or laced alternately.

Tying the clove hitches is simplified
greatly through the use of a pair of

PULL TI6HT, AND
CLOVE HITCH IS

MADE

RATLINE

APPLY' DROP
^ OF CEMENT

THOF4 n REACH THROUGH X^ AND CLIPor IHKC.AU WITH TWEEZERS GRAB OFF END
END OF THREAD, AND PULL

IT UP THROUGH X
TYING CLOVE HITCH ON RATLINE

F!0. 7

WRAP CLOSELY, THEN FILL
THREAD BANDS WITH
WHITE PAINT

SETTING OP TOPMASTS OR
TOPGALLANT MASTS

Fig. 7. How to tie a clove hitch. Fig. 8. Imi-
taring topmast bands with thread and paint.

tweezers (see Fig. 7). Pass the ratline
completely around the shroud once; then,
reach through the loop with a pair of
tweezers and bring the free end up, thus
completing the clove hitch. A drop of
cement should be put on the knot, and
when it has dried the free end may be
clipped quite close.

In making masts, select a dowel whose
length equals the sum of all the parts of
the mast to be built up, and whose diam-
eter is that of the foot of the mast. Clamp
a small plane upside down in the vise, and
draw the dowel over the plane until a fair
taper, from the full diameter at one end to
almost a point at the other, is obtained.
Smooth with sandpaper and then cut the
sections of the mast, starting at the large
end.

On masts or sections which are too
small to take a standard fitting, an imita-
tion fitting can be made in the manner
shown in Fig. 8. Spread a layer of cement
around the parts to be lashed, wrap four
or five turns of thread closely together in a
single layer, tie the ends together, cement,
and clip. When dry, give the threads a
coat of white paint. Repeat the painting
until the threads are well covered and the
whole lashing is built up into a smooth

PARKS presents the

PfcCDUCTC
V ELECTRIC WORK SHOP

COMBINATION

TROJAN
12" Band Saw

$34.90
Without motor and base.

SMOOTH-ALL
4" Bench Planer

$33.90
Without motor and base*

A STURDIER AND MORE
COMPLETE HOME WORK SHOP

Complete outfit includes 8" cast iron circular saw, 4" cast iron
planer, 3 -speed 6" x 36" lathe with angle steel adjustable bed.
boring attachment, emery wheel, buffing wheel, sand disc and Mi

V,mo£°r n
1
10unlcd °n sliding base. All machines completely

guarded. Priced complete with motor.

_ Send coupon for descriptive catalog.

THE PARKS WOODWORKING MACHINE CO.

Dept. S-ll. 152') Knowlton. St.. Cincinnati. Ohio
(rood Woodworking Machines Since 1887
Canadian Factory: 338 Notre Dame East, Montreal

PREMIER
Bench Circular Saw

$29.90

Name City....

Address State..

Without motor and base.

Skilled Workmen Prefer
Russell Jennings Bits

Eight Reasons Why
1. Extension lips filed thin for

clean cutting.
2. Spurs of compass-like accuracy.
3. Feed screws with clean, sharp

threads.
4. Sharp cutting edges that stand

up.
5. The “double twist”. . .a success

for 75 years.
6. Throat shaped for ample chip

clearance.
7. Hickory tested before leaving

factory.
8. The full name that identifies

the genuine.

For accurate, easy-boring, long-
wearing bits, ask for and get the
genuine Russell Jennings Bits.

At Good Hardware Stores
The RUSSELL JENNINGS MFG. CO., Chester, Conn.

AUGERS BITS
© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the

500 PICTURES WITH
$ 5 WORTH OF FILM
Its the kind of camera you need, the

Memo. Not much larger than your hand. It

takes 50 pictures with a 50-cent film. Takes
them fast and sure too. Your subject doesn't

have to be still. Just snap the Memo to your
eye and, presto, another unusual picture is

yours. And versatile! The Memo gives small

prints for illustrating letters . . . enlargements

for the album . . . and, best of all, complete

reels with titles to show on the screen. What-

ever other cameras you have, you need a

Memo — the different camera that applies

photography to hundreds of new uses.

Memo pictures are shown
on the screen by the
Memoscope $19.50

Memo Camera $20 includ-

ing Case. Focusing
Models to $40

AGFA ANSCO OF BINGHAMTON. N. Y
Please send me free 56-page Memo handbook

Name

Address

approval of the INSTITUTE OF STANDARDS. See page 8.



130 POPULAR SCIENCE MONTHLY November, 1930

UlOWCL

48 page book

FREE!
New 1930 Lionel

48-page Railroad Plan-

ning Book and Catalog.

And you can bet it’s a world-beater!

Be the first in your town to get a copy!

There’s a real wallop to it—full-colored

illustrations throughout — every page a

thriller! See the speedy new locos— the

flashing Blue Comet, King of the Rails,

and other powerful steam and electric

type locos, including the splendid Bild-a-

Loco models, all electrically driven—the

world’s finest.

Bring your outfit up-to-date with the

latest flashing signals, derricks, bridges,

. semaphores, tunnels and many other hand-

some new accessories.

Ideas for track layouts, too, will help

you to develop a realistic model railroad

system.

Lionel Fans! Sit down NOW and send

for this big, 1930 Lionel catalog and -rail-

road planning book . . . FREE!

Bigger values than ever this year

in Lionel trains. Gel the new
Lionel Catalog and see for yourself.

THE LIONEL CORPORATION
Dept. 4

15 East 26th Street, New York City

LIONEL
ELECTRIC TRAINS

CROSS SECTION
SIZE OF GUN
CARRIAGE;

FIRST CUT
)

SECOND CUtJ CUT OFF
WITH A KNIFE' WITH A KNIFE TO LENGTH

COMPLETED r^V \ FILE
CARRIAGE —--3 GROOVE

FIG. IO- MAKING GUN CARRIAGE

Fig. 9. Steps in making
small cannon. Fig. io.

How the gun carriages

are made. Fig. n. A
paper ensign which is

doubled over the hal-

yard and cemented.

band that resembles a genuine fitting.

Small cannon can be fashioned from
dowel stock. Place a half-round file on

the bench, round side up, and rub a piece

of dowel over the file, turning it in the

fingers at the same time until a shallow

groove is made similar to the one shown
in the first drawing in Fig. 9.

’ With a flat

file, taper back the inner end of the groove

and drill a small diameter hole in the

muzzle to represent the bore. Next, cut

the dowel to the length of the gun plus

the cascabel and trim the breech with a

sharp knife. Smooth the edges of the

breech and the cascabel with a spark plug

file. Paint the gun black.

For gun carriages, choose stock whose

cross section is equal to that of the gun
carriage and with a sharp knife cut two
notches as shown in Fig. 10. Next cut the

carriage to the proper length and file a

lengthwise half-round channel as deep as

the radius of the gun. The carriages can

be colored with a walnut stain. The guns

are mounted in the carriages with cement.

Often a very fine chain is desired for use

between gangway boards or similar places.

Small eyeglass chains that come in a

circular spring case are excellent for such

purposes.

Small flags can be easily fastened to

halyards if the flags are cut double as

shown in Fig. 11. Fold a piece of paper

and then cut out the flag. The appear-

ance of stiffness can be avoided if the flag

is cut in a wavy shape as illustrated

instead of rectangular.

Draw or paint the design on each side.

The blue-starred field of the American

ensign is easily represented by painting

vertical and horizontal lines of blue water

color close together. Run cement on the

inside surfaces of the double flag, place

a thread in the end crease, and pinch the

flag together until the cement sets. The

result is a flag with a neat halyard.

Celluloid objects such as spectacle

frames and combs often can be repaired

when broken by painting the butting edges

with concentrated acetic acid and pressing

them firmly together for a few minutes.

TEN MILE EYES!
10 POWER
$23:25£5
“Cheap at $50”
—Says Navy Man

Buy Direct—SAVE HALF
TEN MILE EYES! Think of
the things you can see! Ten mile
rndius—a 20 mile circle—nearly
400 square miles. And you can
easily have them. If you can see

one mile, these superpower French 10x32mm.«tereo-prism binoculars
I— —

—

will extend your vision 10 TIMES. 1SNJOY YOUR-
SELF 10 times more! Multiply pleasures of hobby
and sport. Use a pair touring:, observation, hunting,
golfing, nature study, astronomy, etc. Superbly
made for a lifetime orservice. Case and straps free.

10
Lenses

Did you know many ordinary field glasses have but four lenses and1———1 most of the better one* only six? But this binocular

4 has 10 LENSES and 4 PRISMS. No wonder ft gives
_ . an expansive field, brilliant illumination and fine
Prisms definition.

Extra Power Without Extra Cost
Send $23.95 today for one on FREE TRIAL. Or $1 for one C. O. D.,
paying postman balance and few cents postage. Check and compare
it in every way for five dayswith others selling for double or more. If

" you do not like it for any reason whatever your raon-

FRRF ey will be promptly returned. Every glass tested.
Tne U. S. Gov’t and State Forestry Dep’ts buy

1 K1AL, from us. The same in 8x only $ 18 . 50. Surpasses
others at $23.50 and more

CATALOG Over 200 Glasses
ALL MAKES—S1-S110

Everything in binoculars, field glasses, telescopes and optical Instru-
ments. The finest and largest assortment in America. Catalog gives
all information how to choose the best for your individual needs at
LOWEST PRICE. Dealers write for prices and catalog of other
models.

Tty America’s Leading Binocular House First

DuMaurier Co., Dept. 3011, Elmira, N.Y.

The Vest Pocket

Bookkeeper

A simple and concise method of practi-

cal bookkeeping, with short cuts in figures

and complete instructions for the correct

keeping of books of accounts. A working

model adapted to the novice and business

man is included.

160 pp. Price $1.00, postpaid.

The Vest Pocket
«

Lawyer
A complete law course—clearly analyzed

in understandable English. It is a daily

guide—a manual of reference for the busi-

ness man—the law student—the justice of

the peace—the notary public—the farmer—

the clergyman—the merchant—the banker

—the doctor.

360 pp. Price $1.50, postpaid

The Real Estate

Educator

A most comprehensive yet concise

arrangement of useful facts about

buying, selling, leasing and sub-letting

of Real Estate, contracting, for erec-

tion or repairs, mortgaging, transfer-

ring, insuring, etc.

256 pp. Price $2.00, postpaid.

POPULAR SCIENCE MONTHLY

381 Fourth Ave. New York, N. Y.
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ONE PADLOCK FASTENS
ROW OF LOCKERS

WHEN it is not essential to have
individual locks for a group of

lockers, the doors can be secured by a

single board hinged across the top of the

cabinet as shown and fastened with a

rnu CDDiKin A

SECTION A—

A

How a single hinged and padlocked board can
be used to keep a group of lockers closed.

padlock. A coil spring raises the board
when the padlock is removed.

This method of construction, which was
recently used in a small machine shop, not

only saved the expense of individual locks,

but it allowed one man, in this case the

foreman, to be charged with the sole

responsibility for opening and closing the

group of lockers.

—

Arthur Kendall.

ANSWERS TO SHOP TEST

BELOW are given the correctly edited

statements in the home workshop
test on page 125. The wrong word or

terms have been omitted in each case.

1. A hand tool used to cut threads in a hole

or on an internal surface is called a tap.

2. The center terminal on a dry battery

is positive.

3. Auger bits are graduated in Vie >n - steps.

4. Lighting fixtures in the home are usually

connected in parallel.

5. A No. 6 wood screw is smaller than a

No. 10.

6. The priming coat of paint is applied

before all holes are puttied.

7. The length of a flathead wood screw is

determined by the over-all length of the

screw including the head.

8. Varnish is thinned by adding turpentine.

9. The set of the teeth on a saw blade
supplies the clearance.

10. In decorative metal work, the metal
should be annealed before the hammer-
ing process is begun.

11. The portion of the step on which we
walk is called the tread.

12. Oil stain will not cause the grain of the

wood to become noticeably raised.

13. Go across the grain when rubbing off a
paste wood filler.

14. In finishing, rottenstonc and oil should
be applied after the pumice stone and oil,

since it cuts less rapidly than the pumice.
15. In mixing an outside white lead paint

for new wood, the second coat should
contain less oil in proportion to the
white lead than the priming coat.

“-Just like the ones in
the stores!”

WITH the help of Savogran

Crack Filler you can turn out

work that would be a credit to any

carpenter or cabinet maker. When
boards are cut slightly off the square

—when corners are chipped or

knocked off—when dents and cracks

mar the surface—don’t worry! Sav-

ogran Crack Filler will help you do

a first-class job.

Just mix a little of this handy pow-

der with water to make a paste,

press into place, and the job’s per-

fect permanently! Savogran Crack

Filler will not shrink.

It’s easy to work with

BIG 1-LB. CAN
i 35-lb. pressed-

^Jf steel pail for in-

dustrials and
large users, $7.70; 5-lb. can, 31.25.

No solvents to buy—no hardening

in the can—non-inflammable—no
waste. The biggest value on the

market!

SAVOGRAN
a<o. v.l. a at. om.

CRACK FILLER
WILL NOT SHRINK!

—can be nailed into, sawed, sanded,

etc. And paint or stain hides it

for good!

For those odd “fix-it” jobs—tighten-

ing castors, bathroom fixtures, glaz-

ing windows, fascinating inlay work,

you can’t beat Savogran Crack
Filler. Get a can today (at hardware
and paint stores), use it just once,

and you’ll always keep a can handy.

IF YOU DO ANY PAINTING
Get acquainted with Painters’ Savogran, the

triple value cleaner. Strips, cleans, and
bleaches in one operation. Removes grease

and dirt like magic; softens hard, caked

paint brushes; cleans out clogged drains. Use
it and save hard work!

g A EM The book you’ve been waiting for, “How
fv C C • to Repair and Rcfinish Furniture.”

Chock full of helpful hints for rescuing
worn-out chairs and tables, and dozens of other helpful facts.

Send for your free copy. Use coupon.

Address

City State.

Savogran Company, Dept. S-ll

India Wharf, Boston, Mass.

Please send me my free copy of “How
to Repair and Refinish Furniture.”

Name.

A definite program for getting ahead financially will be found on
page four of this issue.

Big BOOK
>

Largest and most complete catalog ever

published on Woodworking Bench Ma-
chinery. 52 large, %y2 x 11 pages. 113

illustrations. Intensely interesting from
cover to cover. Shop pictures, achieve-

ment contests, money-making stories, etc.

Runs like
sewing ma-
chine: fairly
eats wood or
metal.

Jig
Saw ©
$12

BOICE-CRANE
bench Machines

evenings. Spend happy
hours in cozy home shop.

Make toys and gifts.

Easy and delightful with

BOICE-CRANE machines.

Buy now, pay later. Write

W. B. & J. E. Boice

Dept.P.S.-ll Toledo, Ohio

Sent FREE!
<
Pictures and descriptions of new and
improved BOICE-CRANE equipment.
7, 8 and 11-in. Lathes— ball bearing
4 and S-in. Jointers—Mortiser— 10
and 20-in. JigSaws—Improved Handi-
saws and Band Saws. Also new
Shaper. All in big FREE book.

Improved 9"

Handisaw

Actually
1 0 ma-
chines in
one. Will
give life-

time ser-
vice.

Buy
Now
Pay
Later

© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8.
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Amazing

NEW TOOL
VALUE

An Automatic Push Drill

Carrying in the Handle
Eight Sizes of Drill Points

Pick out the size

drill you want

from the sepa-

rate numbered compart-

ment. Insert it in the steel

jaws. Place drill point

where you want hole. Push

—push—and presto, you

have a smooth clean hole

in any wood. It can also

be used in plaster. The

handiest tool ever invented

for household use. Made

by one of America’s lead-

ing makers of fine tools.

Show this ad to your dealer

and secure a drill for $1.25

or mail coupon to us and

drill will be sent postpaid

C. O. D. $1.40.

Hundreds of household

jobs formerly postponed

will now be done neatly

and easily.

EVERY
HOUSEHOLD
NEEDS ONE

©

USE THE COUPON TODAY!

Goodell-Pratt Company
Greenfield, Mass.

Please send me a No. 188 Automatic Drill,

will pay postman 81.4-0.

Name

Street

City State

Nothing under 82.00 ever bought such a good tool.

A printing frame may be adapted for use as the top of a printing
machine by fastening the back with hinges and adding a knob.

Easily Constructed Electric

Photo Printing Box

By H. BIDWELL

MOST amateur photographers have

to be satisfied with an ordinary

printing frame because the

amount of work to be done hardly war-

rants the purchase of a so-called printing

machine.

In its simplest form the printing

machine is really nothing but an elaborate

printing frame built as a permanent part

of the body of the cabinet, inside which is

placed the printing light. The only diffi-

cult part of a printing machine to build is

the top. This difficulty can be avoided by
starting with an ordinary printing frame
and then building the rest of the outfit.

Assuming that you possess a 5 by 7 in.

amateur printing frame, the first step in

transforming it into a printing machine
of the simplest type is to build a wooden
box open on one end, with the open end

TELT-

SCREW

knob

PRINTING FRAME BACK
IN TWO HINGED PARTS

CLEAR GLASS

OPEN -TOP BOX
THE TOP EDGES
BEING SAME SIZE

AS THE PRINTING FRAME;

INSIDE
PAINTED WHITE

CORD SWITCH

CARDBOARD OR

PERSPECTIVE VIEW
( PARTLY IN SECTION)

A cutaway view showing the printing frame

in place on the box, and the mask used with it.

the same size as the printing frame. The
box should be at least 15 in. deep, unless

you do not expect to make prints larger

than 2/ by 3j4 in. Prints as large as 4
by 5 or 5 by 7 in. are printed more uni-

formly if they are held at least 20 in.

away from the light.

In ordinary printing with the frame
held near an electric bulb, the unequal
distribution of light does not show up
because the printing frame is usually

moved back and forth to get even illumi-

nation; but in the printing machine where
the light is fixed, it is best to allow more
space between the negative and the light.

Be sure that the open end of the box is

absolutely square. Then fasten the frame
over the opening, using wood screws.

Because the wood of the frame is thin it

is desirable to drill holes in the printing

frame so that the screws will not jam in

the frame and split it.

After the frame is fitted to the top of

the box, place the back in position and lock

the springs. Now take two small brass or
iron hinges and fit them carefully to the

top of the narrower leaf of the frame
back, as indicated in the photograph. If

the hinges are at all loose, place a piece of

blotting paper underneath the leaf of each
hinge which fastens to the printing-frame
back. This will force it down more tightly

against the negative. Next remove the

two brass springs and fit a knob at the

other end of the frame. This is used
merely to lift the frame. If nothing else

is handy, take a small piece of wood and
fasten it by means of a screw. In the

simple printing machine illustrated, an
old radio binding post was used.

Paint the inside of the box white. On
one side near the bottom, fasten a block

of wood on which to mount an ordinary

porcelain-base electric light socket. Place

© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8.
Copyrighted material
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MENWHOKNOW STEEL PREFER THEVALET
—MEN WHO KNOW FACES PRESCRIBE IT

1 <ests prove
. .VALET is kinder

to sensitive skins..

^^E WERE satisfied that the Valet
AutoStrop Razor and new Valet

blade, could not irritate the face under
normal conditions.

But we wanted to know Valet’s effects

in even severe cases of skin trouble. So
we asked an eminent scientist. Dean of
Dermatology at a great University,* to
make this all-inclusive test.

Five persons with extraordinarily sensitive
skins and seven patients with sycosis barbae
consented to shave daily for a period of
weeks under identical conditions with
various safety razors.

Two’results were noted. In the first

instance, an entire lack of irritation where
Valet was used. In the second, a perfectly
safe use of Valet at light or medium
adjustment without spread of infection.

Remember the Valet blade is made
exclusively for use in the Valet AutoStrop
Razor— the only safety that does not
require removal ofthe blade for stropping.
Shave with the blade preferred by men
who know steel—and prescribed by those
who know faces.

Name on request.

AUTOSTROP SAFETYRAZOR CO.,INC
656 First Ave., New York

AlsoToronto, London, Paris, Milan, Rio de Janeiro

The new blade can be identified by the word
"Valet" cut through the steel

cr/iz newVALET
Auto-Strop BLADE

the socket so that the bulb will be in a

horizontal position and central.

Connect a drop cord to the socket. Run
it through a hole in the side of the box
and connect in the cord one of the button

or “through-cord" switches such as are

often used on electric toasters. At the

other end of the drop cord, fit a plug

which can be attached to the electric light

socket. A 60-watt bulb will be about

right, but a smaller or larger bulb may be

used if you desire slower or more rapid

printing. For ordinary amateur work it is

better not to use too large a bulb because
the exposure, especially of thin negatives,

will be so short that it will be hard to

make it accurate. A small red light, inde-

pendently operated, will allow inspection

of the negatives for dust.

A suitable mask for your size film

should be cut from paper, the outside

measurements exactly fitting the opening

of the frame. In one corner cut out a

rectangle equal to the masked size of the

negative. Locate this opening so that the

strip of paper at the edge of the opening
in the mask is equal to the width of mask-
ing you desire.

To operate, place the negative face up
on the mask and slide it to the corner

over the opening. Place the sensitive side

of paper down over the negative. Pull

down the frame and press it evenly against

the negative while operating the switch.

AIDS IN SANDPAPERING

T^OR sanding flat surfaces by hand, aT sandpapering block should be used.

One can be made as shown at A from a

piece of whitewood or other soft wood 1J4
by 3 by 4 in. and a piece of plain

linoleum a little larger than 3 by 4'/2 in.

Glue the linoleum to the block under
pressure and trim the edges when the glue

is dry. The linoleum gives a fine resilient

surface for sandpapering. The sandpaper
is held over the

block with the fin-

gers—not attached
in any way.
Sandpaper

sticks made as il-

lustrated at B will

be found useful

for trimming up
mitered corners
and bracket edges

and for many
other purposes. I

make them of va-

rious grades of

sandpaper, from
No. 1 down to the

finest; and in vari-

ous shapes

—

square, flat, and
round—as at C.

In gluing the sandpaper to the wood,
see that the joint comes about the center

of the flat part of the back of the stick.

Emery sticks can be made in the same
w'ay.—J. S.

Before being painted, new radiators or

those in very bad condition should be
given a coat of red lead and boiled linseed

oil or other rust-inhibitive priming paint.

'/*’ SQUARE

SOFT WOOD BLOCK
I X 3*X 4-Vfc"

Sandpaper sticks can
be

.
variously shaped.

Nil Flex Midget

Model Making
ThERE is nothing finer than a Mil Flex

Blade in a Midget Frame for model

making.

The Mil Flex meetsthedemand of skilled

amateursfora hacksaw especially adapt-

ed for intricate and difficult jobs, for

the Mil Flex is the keenest saw blade

made. The hard, sharp teeth bite

cleanly into metal, hardwoods or

hakelite. The frame is light

and strong.

SPECIAL OFFER: Pin a

dollar bill to coupon below,

and we will send you a

dozen fine Mil Flex

Blades and a Midget

Frame.

The HENRY G. THOMPSON & SON CO.
Established 1876

New Haven, Conn., U. S. A.

Also manufacturers of
Metal Cutting Band Saws

CLIP AND MAIL COUPON TODAY

The Henry C. -Thompson & Son Co.
New Haven, Connecticut

Gentlemen:—I am end otting S 1.00 to pay for One Mil
Flex Midget Frame and 12 Blades, as advertised in
PopularScience Monthly ( November) . Postage prepaid

.

Name
£L' Address

^City State

V My Hardware Dealer is

This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8.
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DON’T LET

BODY DEPRECIATION

ROB YOU OF

$5o to $2oo

• Is it carelessness,

or is it the cost of a

professional waxing

job that robs owners

of $50— $200 on their

trade-in? • Think

ahead to the time

when you’ll want to sell your car and you’ll see

why an occasional waxing is so important. No-

body pays full value for a shabby body. • Have

the job done outside, if you prefer. With this

easy-flowing, quick-drying polish thousands of

owners are doing it themselves with professional

results. Thousands have started by sending for

the 25c sample can offered free in this advertising.

• Remove traffic film first, if necessary, with John-

son’s Automobile Cleaner. Then simply apply wax

with softclothand polish. The protective wax coat-

ing restores the lustre, saves half your washings.

You’ll drive your car

longer, like it better, and

get more for it. Send the cou-

pon now for free trial can.

S. C. Johnson & Son, Dept. PSn, Racine, Wis.

Gentlemen : Please send free 25c can of Johnson’s

Wax to preserve and renew body finish.

Name.

Address

Home Workshop Honor Roll

Mr. Bodkin spent 223 hours com-
pleting this model of the Barbary
pirate galley, which was made, to

use his own words, “line for line

from the excellent plans which you
furnished me with in February.”

Surgical tools were used by
Dr. Logan in the construction
of the model of the Constitu-
tion (“Old Ironsides”) illus-

trated below. Model making
occupies most of his spare
time between hospital cases.

Finding that he
had some spare time
“between cases,”

Dr. Noble H. Logan, resi-

dent physician at the Oak-
land (Calif.) Emergency
Hospital, took up the

hobby of model making
with the tools at hand

—

surgical instruments. He
found that the delicate

tools of the surgeon are

excellently suited for
building ship models. He
has constructed two pirate

galleys and a model of the

Constitution, which is illus-

trated, and is now working on a Spanish
galleon, all from the plans of E. Armitage
McCann, Popular Science Monthly’s
ship model expert.

Harold T. Bodkin, of Chicago, who
made use of Popltlar Science Monthly
Blueprints Nos. 44 and 45 in building the

Barbary pirate galley illustrated, writes

that he considers the magazine one of the

most valuable aids he has encountered.

The shop shown below is that of
William C. Miles, of San Bernardino,
Calif. It is particularly interesting be-
cause of the number of homemade wood-
working machines it contains. Mr. Miles
designed the machines, made the pat-
terns, had the parts cast at a foundry,
and machined what he could on his own
engine lathe, finishing the larger parts in

the shop of a public night school.

The drive shaft of Mr. Miles’ woodworking outfit is equipped with an automobile transmission and
flexible coupling so that different line-shaft speeds can be obtained. A %-H.P. electric motor is used.

Copyrighted material
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DAMP-PROOFING CELLAR
WALLS IN COLOR

DAMP cellar walls, aside from being

unhealthy, prevent the use of the

basement for much else than a catchall

for dust and an accumulation of old furni-

ture, boxes, and rusted gardening tools.

This condition, however, can be remedied

in many cases merely by the application

of a good grade of cement paint.

These cement paints, which should not

be confused with either cold water or kal-

somine paints, can be obtained in a vari-

ety of colors—cream, grey, green, blue,

and white—and when properly applied

will form a protective covering for the

walls that will convert your cellar into an

additional room—a workshop, smoking

or billiard room, a playroom, or a room

for a thousand and one other uses.

The surface to which the paint is applied

must be free of dirt, white spots caused

by efflorescence, and previous coats of

cold water paint, kalsomine, and white-

wash. If the surface is of some nonab-

sorbent type, cement paint should not be

used.

After the surface has been thoroughly

cleaned, wet it down and apply the first

coat of paint, made by mixing the cement

paint powder with water to the propor-

tions suggested on the package.

The second coat is applied after the

first coat has dried for twenty-four hours

and has been thoroughly wetted with

water. The second coat, as in oil paints,

is thicker than the first and is made by

decreasing the proportion of water to a

given amount of the paint powder.

Apply the mixture with long strokes of

the brush, keeping plenty of paint on the

bristles at all times. A spray also can be

used, if desired. In both cases, however,

the paint should not be allowed to settle

in the paint container but should be agi-

tated frequently.

A thick paste, which can be made from

the paint powder, will serve for filling any

cracks in the surface.

Cement paints also can be used effec-

tively on cement garden furniture, exte-

rior walls, and swimming pools.

TOOL FOR STRAIGHTENING
THIN PIANO WIRE

MANY builders

of model air-

planes have diffi-

culty in straighten-

ing thin piano
wire. Pliers, if not

designed for the
work, make a bun-

gling job of it, so

I devised the tool

illustrated, which
insures a neat job

and incidentally

saves time. A
piece of heavy gage tin is cut to a shape

resembling a small key and tapered off to

a width of '/& in. or less at the end, where

a very small coil is formed with round-

nosed pliers. The wire is straightened by

inserting the end in the coil and drawing

it through.

—

William Maple.

ScrewCuttin
PRECISIOj?LATHE

New Model

SOUTH BEND
Junior Back Geared Screw Cut-
ting Bench Lathe' (size 9"x 3')

Complete with Countershaft
and Equipment shown.

Free Catalog Shows All Sizes
from 9 in. to 18 in.

Countershaft Driven I. allies, Motor Driven
Lathes, Duiek Change Gear Lathes, Standard
Change Gear Lathes. Tool Room Lathes. Gap Bed
Lathes. Brake Drum Lathes and Bench Lathes.

Prices of Popular Sizes

of Quick Change Gear Lathes with Equipment
Size of Lathe

9" x V
11" * 4'

13" x 5'

15" x 6'

16" x 8'

Shipping
Weight
490 lbs.
725 lbs.
1110 lbs.
1550 lbs.
2035 lbs.

Countershaft
Drive

$294.00
359.00
443.00
513.00
638.00

Silent Chain
Motor Drive
$398.00
498.00
602.00
720.00
817.00

WRITE FOR FREE CATALOG
South Bend Lathe Works louth Bend. Ind.. U.S.A.

loathe Builders tor 23 years— •IS.OOtl users

^ for the
Manufacturing Plant, Tool Room,

General Repair Shop, Machine

Shop, Service Station, Electric

Shop, Engineering Shop, Mainte-

nance Airport, Flying School and

Laboratory.

All on Easy Payments

We ship anySoulh Bend Lathe
immediately upon receipt of

only 20 per cent of Catalog
price. Balance in 12 equal
monthly payments. Write for
rr : D. *.

f

you $ay

yeui/e "tried every
soap, ami still earrfr

&eiTtftose inewds
clean? Vku mean
V*pt~Lm^ soap?
Because Lava,wifh

its rich,pumice-filled
lather, does
hands clean, no
matter how dirty
they are.

^SwdJaajbUlati

Be A Boy Chemist! Work lots of wonderful

chemical experiments with your own laboratory;

make soap and ink, dye and bleach cloth, test

water, foods and metals, and produce many
chances and reactions with real chemicals. It’s

great fun. and CHKMCRAFT makes it easy

because CHKMCRAFT is the best chemistry

outfit; the original, most complete, accurate

and scientific. Contains more and better experi-

ments, superior chemicals and apparatus. All

branches of chemistry- are included: Inorganic

and Organic Chemistry, Electro Chemistry.

Glass Blowing, Mineralogy, Metallurgy, Analy-

sis, Industrial Chemistry and Marvelous Chemi-
cal Magic. CHEMCRAFT gives the most for

the money—be sure your new outfit is CHEM-
CRAFT!

Select Yours trom These Fine Outfltsl

No. I—$1.00 No. 3'/,—$3.50 No. 10—$10.00
No. 2—$2.00 NO. 5 —$5.00 No. 15—$15.00

No. 25—DeLuxe Chemical Laboratory—$25.00

(Noe. 5. 10, IS and 25 come in handsome wood cabinets)

Ask for CHEMCRAFT by name—and look for the name
CHEMCRAFT on the box—then you will get the best

Chemistry Outfit.

Try Chemist!? for 25c Free Magazine for Boys
Get CHEMCRAFT Junior and do Contains expwiments you can

Iotaof experimcntaondmajcictricks. do at home, also ideas onclicm-
Complete outfit* and instructions Istry and woodworking. Send
postpaid for 25c. for your free copy riftht away

The PORTER CHEMICAL COMPANY
102 East Washington Street, Hagerstown, Maryland.

© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8.
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Thinking in the

right material

In commerce too, not only in industries

—

in every business in which goods or
materials are handled—men and mana-
gers are looking for every way that can
better the work, the handling, or safe-

guarding of values. They know that the
rightness of their equipment depends,
fundamentally, on the rightness of the
material of which it is made.

What they can learn

I
IFTED, pushed, transported re-

j peatedly ; so every hundredth
of an ounce counts. Thrown, drop-

ped, stacked, squeezed . . . Boxes
and trays loaded with contents

many times their own weight. The
strength must be there—and ut-

most durability—and utmost light-

ness—and safety of materials and
product against damage.

Other factors too— the workers’

time, attention, motions, conveni-

ence, accuracy . . . smoothness and
sureness of traffic flow . . . manage-
ment factors, etc. For such equip-

ment nothing equals NVF.
We make both Vulcanized Fibre and Pheno-

lites (reinforced laminated Bakelite materials).

Ten standard kinds of Vulcanized fibre includ-

ing Peerless Insulation and Leatheroid. For
electrical insulatingand mechanical uses. Direct
representatives in principal cities of the United
States, Canada and Europe.

NATIONAL VULCANIZED FIBRE CO.
WILMINGTON. DELAWARE

NVF
The beginning of every
advancement, in equipment
or product, must always be:

thinking in the

right

material

WHY MIDGET GOLF
SWEPT COUNTRY
(Continued from page 23)

jokesters even tell the story that an attempt
was made to buy a famous hotel, with the

idea of razing it to make room for a minia-
ture golf course. Several small fortunes have
been collected by men who made a business

of securing options on all land available for

the purpose.

Two to three million people a day, and
perhaps more, have been playing on these

grounds. This means upwards of a million

dollars in daily receipts.

Sales companies seeking buyers for sets

have pictured an opportunity to make profits

of .$100 to $300 a day. Though probably
not the general rule, there are many instances

where this has been accomplished. Certainly

many owners who had courses built as late

as September counted on getting back their

investments, plus substantial profits, before

winter.

THE exact reasons for the enormous suc-

cess of the fad are a mystery to every-
body, including its promoters. It happened
to fit in with some odd quirk that somehow
existed in the tastes of a great many people
at the same time. This is the most compre-
hensive explanation.

There are others more definite, but only
partial. Miniature golf is one of the few
games that can be played out-of-doors at

night, but this fails to explain its popularity

in the daytime. It gives the city dweller

a chance to play in the open, without leav-
|

ing the city; but Garnet Carter’s first course 1

was popular with men and women who had
a full-sized golf links at their disposal.

It offers the average man who has never
played golf the feeling that he is playing the

game hitherto denied him by cost, inaccessi-

bility, or other causes; yet Carter’s course

again shows there must be other reasons.

Even the novelty of the game seems an
inadequate explanation.

One indisputable factor in the business

success of the little links is that passers-by

can look and be interested. Location is

of greatest importance. The profitable course

always draws heavily on the audience out-

side the fence.

Crowds flocking to the miniature links

have presented a problem to rival amuse-
ments, particularly in the smaller towns. A
national theatrical newspaper, in a some-
what hostile review of the situation, reported

that dance halls and pool rooms, and not

theaters, had borne the brunt of the loss.

Skill and luck both govern the success

of the player in his way around the links,

and the requirement for both probably

accounts for much of the fascination.

YOU get your club and ball at the caddy
house, and are ready to play. The haz-

ards vary, but most of them arc compara-
tively simple. Water and sand form the

natural obstacles, but to these are added
hollow' logs through which the player must
shoot, steep inclines up which the ball must
roll to drop into a pipe leading to the green,

w'ooden wickets, sometimes as many as three

of them in a row, barriers around the green

over which the ball must be driven, and
tunnels of various forms.

Freak or unusual hazards may be found
on many courses, and on some the main
difficulty lies in a sloping fairway or green,

the slant of which is hard to see though

heavy enough to throw the ball off its

course. Some of the hazards, as the logs

and tunnels and wickets, would never be

found on a reg- (Continued on page 137)

HERE THEY ARE
Illustrated

CatalogFREE
SHIP MODELS

AND
STAGE COACH MODELS

You Can Build One

We furnish the

parts, all cut to

fit and ready to put together. Also full

instructions as to how it is done.
No tools required except a small ham-

mer. When it is finished you will have a
beautiful ornament for your radio cabinet
or mantel.

Write For Catalog

Ship models $4.98 and $6.98 each

Coach models $4.98 each
All models sent C. O. D. plus a few cents

postage by parcel post to anywhere in the United
States.

All foreign orders must be accompanied by
check or money order.

MINIATURE SHIP MODELS, INC.

Dept. NA, Perkasie, Penna.

IDEAL “ROBIN”
WingSpan. 24 in.: Weight, 2^$oz. A beautiful “job" and a wonderful
flyer. Demountable, adjustable wings, balsa propeller, large landing
wheels, dummy motor, tremendous power for long, fast flights. Con-
struction is easy, quick. Complete Construction Set $3.50

Ask your Dealer or order direct from us
Hig Catalog Models and Supplies 5c

IDEAL AEROPLANE & SUPPLY CO., Inc.
28 West 19th Street, New York City

2 MANUAL *ljyL
TRAINING KNIVES

Your choice any 2 of these sizes No. 0—134" blade,
No. 1—2%", No. 1*4—3". No. 2—3*4", No. 2*4 M.
T.—214" blade. As instructor, layman or novice you
certainly want the finest tools to work with.

ROBERT MURPHY’S STAY SHARP
MANUAL TRAINING KNIVES

meet this requirement perfectly . These differently shaped blades
meet all emergencies. They are finest processed steel—no soft
spots—stand real abuse—edges STAY SHARP—handles the fin-

est—riveted and stay set—made by knife makers of over 80
vears’ experience—every knife makes good or we will—money
back if not perfectly satisfied. Send your $1 for 2 knives today.

Robert Murphy’s Sons Co., Ayer, Mass.

MAKE BIG MONEY
WITH OUR LIST PRICE'"

-

BARGAIN CATALOG
Bargains in motors, grinders, saws, pumps, compressors,
paint sprayers, exercisers, drills, cellar drainers, lathes,
blowers, lighting plants, water systems, flexible shafts,

stock clippers, washers, furnace fans. Write for free copy
and wholesale prices to you.

1424 E So. Ridgeland
BERWYN, ILLINOISM. E. A. CORP.,

Egnadnacnz
ARKOGRAF
Tools FromThefft. Write with elec-

tricity any name or design on the hard-
est and finest tools and Instrumenta.or
any metal, like writing on paper with
pen or pencil. Complete Outfit
$3.50 Prepaid Anywhere. Interest-
ing illustrated circular free. Write to*
day. Agents wanted.

ARKOGRAF PEN CO.
1171*A East Stark St., Portland, Oregon

<SEECH£3RD

Build a CLOCK />**&**/
FRFF ROOIC8hows How YOU Can Make Finer AGE. DUUIv clocks Right at Home
of Clock —for yourself, or to sell at Big Profits.

Making, We furnish instructions, parts. Work*
Moncu Mating $1.66 up; others with chimes,all prices.

,'i ,**?f
G

|

ves Make case or assemble parts. Cash-in

of movements on demand for Mantel. Banjo. Grand-
parts. Write father’s Clocks. Write for Special Blue
Now forcopy! Print Offer. FREE Catalog.

AMERICAN CHIME CLOCK COMPANY
1691-D Ruffner St. Philadelphia, Pa.
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New SCREEN GRID Sets
Lowest WHOLESALE Prices

The latest in Radio at
lowestwholesale prices
—New 1931 Screen Grid
Humless All-Electric Sets,
remote control, public ad-
dress,phono-combinations—
all dynamic speaker equip-
ped. Also battery operated
sets. Beautiful consoles.
Values you neversaw before
in accessories, parts, kits,
electric appliances, etc. Get
this FREE book today. Most
completecatalog in radio. 168
pages of big money-saving
values. .. highly illustrated.

ALLI ED ^RADIOCORPORATION
g 711 W LAKE ST. Dept. 6 CHICAGO jj

SAVECOAL'
AmazingNew Kind ofLife-
time Bronze Weatherstrip!

CUTS FUEL BILLS IN HALF
Few people realize what tremendous
fuel waste is caused by cracks around
doors and windows. Cold winds /
force in—heat filters out—room f
temperatures fall and more coal
must be burned to restore com- *

fort. Now all this waste can be
stopped—uniform temperature
maintained — rattling win - /
(lows quieted and made t

slide more easily by Red-D
Ply, a revolutionary low
cost spring bronze weath-
erstrip. Simple to install.
Guaranteed to save cost in
two winters or money back
Write at once for informa-
tion. The Red-D-Ply Co.,
Dept. S-62, 1531 Washing-
ton Avc., St. Louis, Mo.

Vemohm (Mo.)
made $142 in a
day. Genuine bitr-
moncy opportun-
ity-Writ cat once

for details.

BUILD MODEL SHIPS
OF THE BETTER KIND
We can supply construction sets and all

sorts of parts suchaasemi-finishedbuils,
blocks, deadeyes, special flags, anch-
ors, steeringwheels, capstans, nirure-
hends. blue prints, books, etc., for
building real fine scale models of tho

fl^ni
“ ' ~ “

Uluenosu, Mayflower and many
others. Also special con-
struction sets for racing sail

boats, power boats, model
steam engines, propellers,
etc., and fine tools for the
modell maker. Our large 48-

page photographically illus-

trated bookletcontains valuable infor-
mation and hintsforbuildingship models
in addition topricesandfuildescription

of above articles. Many people only sligntly interested in models
have become greatly enthused upon receiving this booklet A
copy will bo sent postpaid upon receiptof 16 ct* .(coin preferred).

MODEL SHIP SUPPLY CO., Dept. 0, Mineola, N. Y.

(Patented 1-17-22)

The Midget
“Five-in-One

”

Slide Rule
is a combination Mannheim, Polymet-
ric, Log Log. Binary. Add and Sub-
tract Slide Kulc. It will instantly add,
subtract, multiply and divide any com-
bination of whole numbers, fractions,
mixed numbers and decimals. Gives
everyroot and power, also Logs, Sines
and Tangents. Made of aluminum with
scales on white celluloid. Size 4 in.
Approved and adopted by colleges.
Price with instructions, $1.50. Fabri-
coid Case 50c extra. Sent C.O.D.if de-
sired. Catalogue Free. GILSON SLIDE
RULE CO., Stuart. Florida.

WHY MIDGET GOLF
SWEPT COUNTRY
(Continued from page 136)

ular course, but the water and sand troubles

are familiar to all golfers.

Tom Thumb par is either forty-two or

three, depending almost entirely upon the

hazards. Usually there is no hole that

cannot be made in one if the ball is hit cor-

rectly—and the player is lucky. Rarely is

there a hole that justifies a par above two.

There are holes at which the number of

strokes is limited, so that a poor player can-

not block the course to those following him
for too long. Many owners, too, change the

hazards to make them easier and speed up
play.

Installing a course properly calls for expert

planning and careful workmanship. Stand-

ardized parts and designs make it possible

to apply a general formula to improve the

quality and increase the speed of construc-

tion, but this formula is modified to suit

each individual course.

C. G. Mackintosh, construction engineer

for the (Tom Thumb) Rochester organiza-

tion, explains the details of his work on a

typical course.

"T7URST, a special plan has to be drawn,
F to suit the lot itself,” he says. “The

holes have to be arranged so that if a ball

gets off the fairway, it won’t interfere with

the play of others. That is especially so with

the curve shot and the jump board shot.

We try to locate them in corners, or against

walls. Then if a player hits too hard, he

won’t strike anyone else.

“We plan the location of the fence, the

light poles, and the caddy house.

“The first actual work is to get the ground

into good condition. It is cleared of rubbish

and a good general grade is established.

Then I mark out on the ground the exact

location of all the greens and fairways.

“Then we arc ready to start placing the

equipment. Our sets come from the factory

in about one thousand pieces. The total

weight of a shipment is something like ten

thousand pounds.
“The first things set out are the pipes

that are to inclose the greens and fairways.

“We have about fifteen men working on

the job at one time, and a crew of four at-

tends to putting out these pipes, with the

anchor joints that are to hold them steady.

If a slope is called for, the boundary pipes

are set at the exact angle. This is checked

by measuring the height of the pipe at each

end, from the level ground.

“Another crew' excavates the ground to a

depth of six inches or a foot below the level

of the pipes. There are some fairways which

are to have elevations, and the ground is

built up at those points.

" \ FILLING crew begins work on the ex-

/V cavations as they are completed. First

a laver of rock is put in. It is rolled and

tamped. Then a layer of cinders goes down.

The cups are fitted into this layer, and the

cinders are rolled and tamped tightly. Then

the cottonseed hull compound is spread on

top of the cinders, and rolled and tamped.

“The filling materials extend out slightly

from beneath the pipes, and these edges are

sodded.
“Walks are laid, and on many courses

covered with stone dust. Sometimes there

are special sand traps beside some of the

fainvays, or natural hazards, making use of

large stones, trees, or terraces. The better

courses often have shrubbery or more elab-

orate landscaping.

“For the aver- (Continued on page 138)

— to everywhere
"Kick” the motor over ... let in

the clutch . . . and go ! Go with the

other fellows whose sporting blood
demands the only true sports ma-
chine—a motorcycle!

Ride an Indian—the choice ofpolice
departments everywhere— ride an

Indian—the smoothest, easiest,most
comfortable machine on the road.

Less than a ?nile!
is all it costs to operate an Indian

. . . about lf^c per mile for gas,

oil, tires and upkeep.

Cjet the facts now!
Write today for folders on the Indian
Scout, the Indian Chief and the Indian 4
... let us show you, also, how easy it is

to own an Indian—just mail the coupon.

MOTOCYCLES
INDIAN MOTOCYCLE CO.

11C4 SPRINGFIELD, MASS.

Please send folder on Indian Motocycles and
details of your easy payment plan.

NAME ....

ADDRESS.
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Wet Cellars Made DRy

from the Inside!

DAMP musty cellars arc unsanitary, a

danger to health and a poor place to

store valuable material.

Where water or moisture seep in through

cracks or porous spots in the floors or walls,

you can make and keep your cellar dry and

sweet—a fit place to work, free from odor,

mold and rust—by filling the cracks and

coating the

moist surface

with Smooth-
On No. 7.

This is the

one practical

waterproof-
ing that you
can apply
yourself,
easily, from
the inside, to „ „ , , . .

Hrv Boiler pit kept dry by treat-wet or dry mcnt with Smooth-On No. 7
surface and
with every assurance of thorough water-

tightness, even in the wettest seasons.

Excellent also for patching concrete

floors, waterproofing garage, stable and
washroom floors, brick walls, cisterns, septic

tanks, water troughs, fountains, fish ponds,

swimming pools, manure pits, etc.

About 25 pounds of

Smooth-On No. 7 are

required for each 100

square feet of surface

covered, and no ex-

perience is necessary.
Complete instructions

on the package.

Get Smooth-On No. 7 in 1 or

5-lb. can, or 25 or 100-lb. keg and
Smooth-On No. 1 in 7-os. or 1

or 5-lb. can. At any hardware
store, or if necessary from us
direct.Write for

FREE BOOK

WERP800FS cam

^SMOOTHON

4(07

The Free Smooth*
On Repair Book
will show you how an as-

tonishing number of repairs

are easv to make, and by
doing the work yourself you
make big savings. Mail the
coupon for a free copy.

SMOOTH-ON N9 7

SMOOTH-ON MFG. CO., Dept. 58.

574 Communipaw Ave., Jersey City, N. J.

Please send the free Smooth-On Repair Book.
Quote price on lbs. of Smooth-On No. 7.

Name

Address

11-30

Return this coupon for
FREE copy of Booklet

WHY MIDGET GOLF
SWEPT COUNTRY

(Continued from page 137)

age course, we figure about six days for

installation.”

The materials used by independent build-

ers, in laying out their links, vary widely.

Many of them, instead of being built on
natural earth, are constructed on cement
paving painted bright green. Instead of the

patented cottonseed hulls, numerous other

substances are being employed, including

clay, sand, fibers, asbestos, ground seaweed,

and cork. Felt factories are producing special

thick felts for the purpose.

Dozens of industries have been stimulated

by the demands for materials for the minia-

ture courses. Lumber, metal, and wire go

into the construction of fences and other

parts. Canvas and duck are used for gay
umbrellas and awnings. Equipment and
electricity are used in large quantities for

lighting.

FOR teeing grounds, from which the first

shot is made at each hole, various courses

use doormate of fiber or rubber. The sale

of golf clubs has been tremendous. One na-

tionally known sporting goods house esti-

mates that 100,000 putters were sold to the

miniature courses this season, increasing the

total sales of this type of club by about forty

percent. Figuring the number of courses as

25,000, the estimate of 100,000 clubs is seen

to be extremely conservative.

The number of balls used is beyond ac-

curate estimate, but every new course in-

stalled by the Rochester concern is given six

dozen balls to begin business.

It is natural that all the people directly or

indirectly connected with the business, as

well as the actual owners of the $75,000,000

worth of commercial courses, are chiefly in-

terested now in its prospects of survival. In

spite of the mystery around its tremendous
appeal and growth, certain definite conclu-

sions concerning its future are clear.

Men who have studied it are agreed that

some of the poorer built or badly located

courses, once they are closed for the winter,

will not be reopened. Many of them have
already returned their owners’ investments,

with good profits, and the owners will hesi-

tate to risk their gains on the reconditioning

that will be necessary.

EITHER decreasing trade or an increasing

number of courses is bound to stiffen

competition. Price cutting may be one result.

Efforts probably will be made to maintain

and heighten public interest, by new hazards.

Like clothing, or automobiles, miniature golf

links will be given new “styles” to attract

customers.

On a California course, and in Flushing,

Long Island, two courses achieved what is

probably the extreme in freakish obstacles.

This is a live bear cub in a cage. Players

putt their balls through the cage, and if the

bear is in a playful or antagonistic mood he
tries to stop them.

In some cases course owners have hired

orchestras to attract and entertain players;

others have installed radio receiving sets,

many promote contests and offer prizes.

Recently the Tom Thumb courses were
organized for a national tournament. Con-
tests were sponsored locally by newspapers,
and the winners in districts and states are

scheduled to meet this month for a Na-
tional Open tournament, on the original

course on Lookout Mountain.
Whatever happens to the weaker units in

the new business, it seems certain that it will

continue to thrive for several years.

" Not Another Cent !
11

Its

“You’re getting all you’re worth—for the
work you’re doing. If you want a raise,

you’ll have to learn higher class work

—

on
your own time—not mine.”

Hard words from the boss. But I took it

on the chin. That night at home, looking
over my copy ofnew Mechanics’ magazine,
I read a little ad that promised a ''soft"job;

big pay; clean, honorable work—if I would
get down and practice evenings for 3
months. 1 tore out that coupon, and today

—

. . . I’m Doing Swell

Playing with a dance band is like getting
paid for having fun. I’ve doubled my bay
working 3 or 4 evenings a week. Good-by
dirty overalls. Good-by grind. This is a
cinch. And I thought I was musically dumb.

What’s the Matter with You?
Why don’t you step out of the overalls and into a
“white collar” job? You don't have to be talented.
Learn any instrument in a few weeks spare-timeprac-
tice. Double your income, treble your
social position. Make big money

—

big
friends.

Mail coupon below for catalog
of your favorite instrument, saxo-
phone, trumpet, trombone, clari-

net; then take an instrument home .

on six days' free trial. Test your- f

self before you buy. See what you
can do. Mail the coupon NOW.

'BUESCHER
Hbuescher band instrument co7"|

1113 Buescher Block, Elkhart, Indiana B56
|

Without obligating me in any way, please send catalog
of [ ] Saxophones [ ] Trumpets [ ] Trombones |

My age is
|

Mention any other_

Name—

Street Address_

^Town- State—

WADE BENCH LATHE
Cap. 4 in. din. x 12 in.
length.Sliderenthiuitrnv-
ei entire length of bed.
Lead-screw inside bed.
Hollow spindle. Turning,
facing, boring, drilling,
winding, thread rutting.

No. 1 Lathe, plain
headstock - - - $40.00

No. 2 Lathe, back-geared headstock 68.00
Complete line ofaccessories at equally low priceM.Catalog sent free

THE GEROLD COMPANY
Oept. P. S. 20, 120 Liberty Street, New York.

Builders of Gliders and
Toy Airplanes and Boats

We have the plywood you need. From 1-32 in.
3-ply up. Mahogany and Birch Waterproof. Also
Mahogany lumber. Plywoods of all kinds supplied.
Write for prices.

FESSENDEN HALL
218 So. 2d St. Philadelphia. Pa.

© Thia seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8.
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RADIO
NEEDS
YOU!
• • • anilYOU Need Radio!
Many opportunities for service men,
mechanics, radio operators for ship,

Radio Inspectors

$2000 to $1,500

a Year

shore and broadcast stations

Manufacturersand broadcast-
ing stations are seeking trained

RCA Institutes men. Millions of sets

need servicing . . . thousands of ships

require experienced operators...
Neverbeforewas there an opportunity

like this.

The OnlyRadio Course Sponsored
by Radio Corporation ofAmerica

RCA Institutes (A Division of Radio
Corporation of America) conducts
courses in every branch of Radio and
assists graduates in obtaining employ-
ment. Why wait another day . . . See for
yourself what Radio will do for you . .

.

StudyRadiounderthedirection ofRCA
. . . the organization thatsets the stand-

ards for the entire radio industry. .

.

Study under the direction of RCA ex-

perts... Learn the “why” as well as

the “how” of radio problems. . . by act-

ual experience with the remarkable
outlay of apparatus given to every

student. j

Graduates of RCA Institutes

Find It Easier to Get Good Jobs

Students of RCA Institutes get first-

hand knowledge, get it quickly and

Study Radio
at Home in
your Spare

Time
Increase your earning capac-
ity by learning Radio under
the direction ofRCA experts.

Ask about amazing outfit of

ing Course.

See for yourselfhow you too
can tune-in on success by
studying Radio in your spare
time.

special radio equipment sup-

B
lied to every student of the
CAHomeLaboratoryTrain-

Study Radio
by takingRadioStudyCourse
at uny ofthese RCA Institutes

resident schools (classroom
instructions). . . RCA ex-
perts instruct you in every
phase of radio ... The man
who trainsTODAY will hold
down the big-money job of
the future.

RCA Institute resident
schools that give classroom
instructions are located in
the following cities

:

New York
75 Varick Street

Boston, Mass.
899 Boylston Street

Philadelphia, Pa.
1211 Chestnut Street

Baltimore, Md.
1215 N. Charles Street

Newark, N. J.
560 Broad Street

Chicago, 111.

222 North Bank Drive

Radio Broadcast
Mechanics

$1800 to $iS00
a Year

Radio
Operators
$90 to $200

a Month
(Board Free)

get it complete. Success in Radio de-

pends upon training and that’s the

training you get with RCA Institutes.

That’s why every graduate of RCA
Institutes who desired a position has
been able to get one . . . usually in

from three to ten days after gradu-
ation. That’s why trained graduates
are always in demand!

Send for
FREE BOOK

... Or step in at any of our resident

schools and see for yourself how you
too can quickly place yourself upon the

road to success in Radio . . . how you can
speed up your earning capacity . .

.

earn more money than you have ever
earned before. Come in and get our
FREE BOOK or send for it by mail.

Everything you want to know about
Radio. 40 fascinating pages packed
with pictures and descriptions of the
many opportunities in this fastest
growing industry of today.

Send for Free Book Today!

RCA
INSTITUTES

INC.
A Division of Radio Corporation of America

RCA INSTITUTES, Inc.

Dept. PSM-11, 75 Varick Street, New York

Gentlemen : Please send me your FREE 40-pagre book

which illustrates the opportunities in Radio and de-

scribes your home laboratory methods of instruction.

Name

Address

Occupation
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Creo-Dipt Co. offers

23 cash prizes for

best uses of amazing

new product.

HOW would you
like to win $250

in cash? No work

—

no trouble. Before
you finish reading this

advertisement, you may think of the

idea that will win first prize!

It’s so simple. All you have to do is tell

us what you think is the best, most use-
ful, most original use for our new prod-
uct, Handi-Wood. Just imagine a paste
that handles like putty—yet hardens
into strong wood! There are hundreds
of practical uses for it. Here are a few:
Filling chinks in woodwork. Patching
furniture. Plugging drafty windows.
Filling nail holes. Mending toys. And
the man, woman, or child who can
think of the most unique use for Handi-
Wood gets the big $2 50 first prize.

23 prizes altogether

Even if you don’t win first prize you
have a good chance to win one of the

22 others. All you have to do is use
your imagination—look around the
house for new uses for this new prod-
uct - and let us have your ideas.

Here’s your chance to cash in on your
natural ability. You don’t have to be
an expert workman to win the prize.

Nor do you have to buy any Handi-
Wood. Just mail the coupon for com-
plete details of the $500 prize contest.

Then work out your best ideas and send
them in to us. You can count on the

makers of Creo-Dipt Stained Shingles

to give your entry a fair chance at

first prize. Handi-
Wood is soldby lead-

ing lumber, paint and
hardware dealers
everywhere. Ask the

one nearest you.

MAIL COUPON FOR RULES
CREO-DIPT COMPANY. INC.
1644 Oliver Street. North Tonawanda, New York

I’d like to win $2 50. Please send me complete information

about prize contest for best uses of Handi-Wood.

Name.

Address.

RADIO AIDS POLICE

(Continued, from page 21)

moved from a downtown building, where it

wa? subject to various kinds of interference,

to Belle Isle in the Detroit River. An im-
proved receiving set was devised for the cars,

with the aerial concealed in the top and the

apparatus housed in a compact steel box.

Under varying conditions, the new equip-

ment was tested and found satisfactory.

Shortly after, when about forty radio-

equipped machines were operating success-

fully in Detroit, Cox was “loaned” to Chi-

cago to install equipment in 142 police autos.

These replaced motorcycle sidecars and had
gun and ammunition racks built back of the

front seats ready for instant use. Batts

went to Indianapolis on a similar mission.

Meanwhile other large cities had been mak-
ing police radio experiments. Seattle, Wash.,

added ten “prowler cars,” radio-equipped,

to its crime fighting armament and Cleveland,

Ohio, and its suburbs, installed thirty-five

more.

AT first, the work was hampered by the
T"V reluctance of the Federal Radio Com-
mission to license police broadcasting stations.

While the early alarms sent out through
regular radio channels resulted in some help

from amateur detectives who listened in, it

also had its disadvantages—as witness' the

experience of Lieut. Walter Storms and his

companions in one Chicago radio car.

A woman reported to police headquarters

that a burglar was looting an apartment
across the street. Station WGN sent out a

general alarm to all squad cars equipped

with radio. When Storms ended his dash to

the apartment, he found the robber gone.

In one corner the radio was going full blast

and under its lid was tucked this note: “Dear
Radio Man: Thanks for the tip-off. You’re
a swell announcer. I’m signing off now.”
There is another reason why broadcasting

alarms through regular channels is unsatis-

factory. Soon after Detroit began experi-

menting with radio cars, a police official,

walking down a side street, was amazed to

hear the honeyed strains of a popular dance
tune coming from a parked police automobile.

As he peeked around the back of the car,

one member of the crew, huddled around the

radio, was saying: “Now let’s get Chicago!”
To prevent crews from listening to Amos

’n’ Andy instead of headquarters, modern
police sets are made so they can be tuned in

only on the home station.

In Detroit, two types of radio-directed

police cars are used. The Cruisers are high-

powered seven-passenger machines carrying

four men armed with revolvers, automatics,

shotguns, and tear-gas bombs. The Scout
cars are light, speedy machines with a crew
of two men.

FREQUENT test calls are sent out to the

roving cars to be sure the sets are

working properly and ready for an emer-
gency. If no message comes through for

fifteen minutes, the crews are required to

call headquarters on the telephone and re-

port the fact.

“Trouble-shooting cars” are always on
hand to speed to a police machine when its

set has gone dead. When crews are changed,
the radio equipment of every car is carefully
inspected by experts. In other cities, similar

precautions are taken.

What is probably the most elaborate radio-

car equipment in the world is operated by
Scotland Yard, in London, England. Sixty

powerful machines were specially built for

its use. Some resemble furniture vans, others

are camouflaged (Continued on page 141)

StXouis’
FINEST

HOTELS
Lennox • •
9th and Washington. Saint
Louis* newest, smartest.

Tub and shower in every
room. 400 Rooms—
Ratesfrom $3.00.

Mayfair •

8th and St. Charles. The
quiet atmosphere of an
exclusive club. 400
Rooms—Bath in each
Room—Rates from
$3.00.

gs-Way • .

Kingshighway at West
Pine. Opposite beautiful

Forest Park. Room and
Rathfor 2from $4.00.

Operated by Heiss Hotel System

NOTICE
TO

INVENTORS
A large Eastern Manufacturer with an extensive

and exclusive, established selling organization
desires contact with an inventor or a firm own-
ing a good household invention that can be sold

in every home. The device wanted must be
a summer seller that can be retailed at not
over $100. It may be a refrigerator, dish washer,
oil stove, or any good household necessity. A
good proposition is in store for the one who
has what we want either on a royalty or on
a cash consideration. When answering give
complete details and sketch with patent number
if issued. Write—Box L, P-S-M.

381 Fourth Ave. New York City

Pan-American

it’s EASY » » »

YOU LEARN to play tunes at the
very start with an easy-playing:,

sweet-toned Pan-American. Be popular:
increase your income. Pan-Americana are
the only complete line of nationally adver-
tised, moderately priced. factory guaranteed
instruments. Send now lor details of

FREE TRIAL; Easy Payments on any instru
ment for the band or orchestra.

Pan-American EdSJsrSSS

n

y
1104 Pan-American Building, Elkhart, Indiana.

ZIP-ZIP
SHOOTER

THOUSANDS of boys are made
happy with this wonderful Zip-Zip
shooter, scientifically and practically

made. If you like hunting and outdoor
sports, get a Zip-Zip shooter with plenty

of pep and force. If your dealer happens not
to nave them, order from us. Zip-Zip shooter
36c or three for $1.00;
send stamps, coin or
money order.

AUTO MATIC
RUBBER CO.
Columbia, S. C.

rou« INVENTIONS PAY
Millions have been made from ideas properly
developed and protected by inventors. One of
the first steps is the development of a practi-
cal working model.
Send us rough sketch or model of your idea.
We will submit complete report hacked by 30
years’ experience in model making. Confiden-

tial service. Modern equipment. Bank references fur-
nished. FREE booklet “Making Inventions Pay.”
CRESCENT TOOL COMPANY, Dept. B. Cincinnati, 0.
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as vegetable trucks, doctors’ coupes, or

luxurious limousines with liveried chauffeurs

and passengers wearing silk hats.

Each machine is manned by a crack speed

driver and a picked crew. At the first signal

flashed from the metal-lined wireless room at

the top of the Yard, these roving machines
are capable of roaring through Piccadilly,

the Times Square of London, at seventy

miles an hour, if necessary.

When Lord Byng took command of Scot-

land Yard, a few years ago, one of his first

steps was to build a radio station for broad-
casting fingerprints. A similar station in

Berlin, Germany, the other day, flashed

fingerprints of a wanted criminal 7,500 miles

to Buenos Aires, in South America.

SINCE radio has taken a regular place in

aiding officers of the peace, first-hand

evidence of crimes has been easier to obtain.

The split-second arrests catch criminals red-

handed. Circumstantial evidence does not

have to be used in trials and speedier con-

victions result.

Former Police Commissioner William P.

Rutledge, of Detroit, says that convictions

have increased nearly twenty percent since

the adoption of radio police cars. The squads

are able to swoop down upon bewildered

lawbreakers, striking like lightning out of a
clear sky, preventing them from destroying

evidence.

An example of how such a quick arrest

preserves valuable evidence is found in the

recent cleaning up of a Detroit murder case.

A few weeks ago, a frantic telephone call to

headquarters from an outlying district re-

ported a brutal murder. An immediate alarm
was broadcast.

Cruiser No. 32 picked it up not far from
the scene of the crime. In two minutes, the

killer was arrested just as he was about to

throw his gun into a near-by creek. But for

the radio, the officers would have arrived

after this important piece of evidence had
disappeared.

What goes on behind the scenes when a

spectacular “radio arrest” is made? At the

Detroit headquarters a dispatcher is in direct

communication at all times with the police

broadcasting station WCK on Belle Isle, two
miles away. When the report of a crime
comes in by telephone, he presses a button.

A red light flashes at WCK. Out of a loud-

speaker comes the message from the dis-

patcher. An announcer immediately repeats it

into a microphone. So sensitive is the re-

ceiving mechanism in the cars that frequently

the crews can hear the dispatcher himself

and start on the run before the announcer
begins to relay the order.

W HAT they will find at the end of the

run, the crew rarely knows. The
riders of a radio car must be prepared for

anything. Not long ago, one machine raced
through traffic to a Detroit address. The
officers were met by a frightened gentleman
who said he heard a strange ticking and
feared the house was going to be blown up
by a time bomb. They investigated and
discovered a clock under a pillow in his

son’s room where the boy had put it so he
wouldn’t miss hearing the alarm.

Another time, a Cleveland radio-car rushed
to a corner where a “holdup” was reported.

The crew leaped out and found a man pacing
up and down the sidewalk.
“Did you call the police?” the leading

officer asked. “Where’s the robbery?”
“I don’t know anything about a robbery.

I asked for an ambulance. But come on any-
way.”
The man dashed (Continued on page 142

)

Now he DRAWS
the things he wants

L OOK at drawing No. 1 above. Then compare it with No. 2 and note the
improvement Federal School training has made in the work of Art Nelson.

Before he studied drawing with the Federal Schools, he worked as a sur-

veyor’s assistant at $18.00 a week. Today he has a fine position in the work
he enjoys at $65.00 a week. He says, “The Federal Schools made this possible

through their training and co-operation, as I had only average ability before
enrolling as a student.” Mr. Nelson is just one of many young people making
good money because of Federal training.

Opportunities for artists have never been better. Magazines and news-
papers buy millions of dollars worth of illustrations every year. If you like

to draw, let your talent make your living.

The Federal School of Illustrating has taught hundreds of successful

students. That is because its methods of instructions are right. Over fifty

famous artists contribute exclusive lessons and drawings to the Federal Course.
They tell you their methods in a clear understandable way. The subjects
include illustrating, cartooning, lettering, poster designing, window card
illustrating, etc. They are easy to learn the “Federal Way”—at home in your
spare time.

Have Your Drawing Talent Tested

If you like to draw, you may have the free criticism

and analysis of your work by sending for our free

Vocational Test
Chart. We will

send with it our
free book, “A
Road to Bigger
Things,” which
explains illustrat-

ing as a profes-
sion. Nelson got
his start sending
for it. This is

your opportunity
—grasp it. Fill

out the coupon
now.

of Illustrating

FEDERAL SCHOOL OF ILLUSTRATING
11140 Federal School Bldg., Minneapolis, Minn.

Please send your free book, “A Road to Bigger Things,” together with
Vocational Test Chart

Name Age

Occupation

Address -
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Here’s ThatLong-Hoped-for Handbook

For Your Home Workshop

Now offered at a big reduction in price

with your name in gold on the front cover

It Will Show You How to

Be Your Own furniture builder—electrician

—

radio expert—painter—decorator—toy maker
—model mechanic—garden craftsman—metal

worker—boat builder—and general all-around

construction and repair man.

With the Expert Help of

THE HOME WORKSHOP
MANUAL

A single-volume encyclopedia of plans and methods of

construction and repair giving practical directions

for making scores of useful and beautiful things.

Just the book you’ve always wanted. It gives you clear, complete, and simple direc-

tions for doing expertly all those jobs of craftsmanship you’ve often thought of doing,

and suggests scores of others you can easily do with the proper directions. Put this

handbook in your tool chest for quick reference—follow its plans and directions every

time you have a job to do with tools—and it will soon make an expert of you. It’s a

mine of ideas for making useful things, a whole library of practical

plans and usable directions. It offers the most expert guidance, for contain* 496
its material has been prepared by twenty well-known specialists in as page* and
many lines of work, and has been approved by the Home Workshop more than soo

Department of Popular Science Monthly. Whether you are interested
'iterations

in woodworking, in metal work, in ship and airplane model making, in

radio building and electrical work, in sporting equipment, in painting
and decorating—or in all of them—you will find an expert of high
standing in each field ready to guide you with instructions you can
readilv understand.

At A Big Reduction In Price

With Your Name In Qold On The Cover

The scope of The Home Workshop Manual is really amazing. It is

hard to believe that such a great variety of things to make can be
covered in such complete detail until you actually sec the book and
look through its sixteen big sections. But once you have seen for your-
self what a gold mine of ideas it is and have worked out for yourself
some of its plans, you will readily admit that it is the most helpful tool

in your whole kit and that it will be worth many, many times its cost
to vou. The sixteen sections cover:

TheHOME
WORKSHOP
MANUAL

1. Building Fine Furniture by Hand
2. Furniture of Modern Design
3. How to Use Small Woodworking

Machinery
Repairing Old Furniture

5. T6ys*to Delight the Children
6. Novelties—Ornamental and Amus-

ing
7. Woodturning Simplified
8. Decorative Metal Work

9. Model Making
10. Radio and Electrical Projects
11. Improvements for House and

Garden
12. Boats and Sports
1 3. Painting and Decorating
14. Woodworking Tools
15. Equipment to Make for Your

Home Shop
16. Better Home Workshop Methods

Now Only $3.95—Regular Price $5.00
ivith your name in gold on the front cover

Now you may have the.advantage of an unusual bar-
gain. Thousands of copies of the first edition were
sold at the regular price of $5. Now with the prepa-
ration of the second edition we are able to effect
great economies in manufacturing costs without
tn any way changing the exact specifications of the
first edition. You may now have a copy of this valu-
able Manual, bound in sturdy, stain-proof, blue fabri-
koid which wears forever—and with your name in gold
on the front cover, for only $3.95 C. 0. D. plus a few
cents postage. You just pay the postman when he de-
livers the book, ana if after you examine it you are
in any way dissatisfied we will refund your money.
Write your address on the coupon and l>e sure to mail
it to-day as this is a special test offer which may be
withdrawn.

ORDER ON THIS COUPON
Popular Science Publishing Co.,

381 Fourth Avenue* New York* N. Y. 11-30

Please send me a copy of the regular $5 edition of
The Home Workshop Manual for only $3.95 C. O. D.
plus a few cents postage, in accordance with your offer.
Print my name In gold on the front cover. If I am dis-
satisfied with the book I may return it and you will
refund my money. (Please print your name below so
that it will be properly spelled on your book).

Name
*

City..

RADIO AIDS POLICE

(Continued from page 141)

up the steps of his house. A moment later,

the officers emerged carrying his wife to the

car. A record run was made to the hospital.

Two minutes after the mother was admitted,

a baby boy was born. In their appreciation,

the parents named it after the sergeant in

charge of the squad.

One of the most valuable jobs the radio-

police car is doing is in recovering stolen

automobiles. In eight months, eighty

machines were recovered with its help in In-

dianapolis. The value of stolen property thus

recovered was valued at $63,000. In Dallas,

more autos are recovered each month than
are reported stolen. The answer to this

apparent paradox is that many machines
stolen in other cities are recovered there.

BOTH short-wave and long-wave broad-
casts are made to the Dallas police.

The short-wave announcements go to police

and firemen
;

the long-wave ones to the

public as well. Many citizens jot down the

numbers of missing cars and aid the police

in their recovery.

Dallas policemen and detectives are re-

quired to listen to police broadcasts when they
are off duty. This eliminates the necessity of

twice-a-day meetings and the printing of

hundreds of orders and messages. In Detroit,

short-wave transmission is used exclusively.

The State Police of Pennsylvania operate
five broadcasting stations, hooking up the
widely-separated barracks with the head-
quarters at Harrisburg. Besides this, 213
police barracks and stations are linked
together by an extensive teletype system,
the electric typewriters being operated from
a central sending station. In Seattle, the
new $6,000 broadcasting station is used
jointly by the police and fire departments.
It was recently licensed by the Federal Radio
Commission.

This commission, because it feared that
interference might result, has turned down
the requests for a number of police radio
stations. It also has ruled that the power
of such stations must depend upon the size

of the city.

A community under 100,000 population
can use only fifty watts. From 100,000 to

200,000, the limit is 100 watts
;
from 200,000

to 300,000 a 150-watt station is the maxi-
mum. The scale ascends until the largest

cities are allowed to use SOO watts. That
is the absolute limit. According to Kenneth
R. Cox, the Detroit police- radio expert, ISO
cities, at least, will require individual send-
ing stations in the near future.

Even the lowest-powered stations carry
the alarms far beyond the outskirts of a city.

In many places, the county police and
sheriffs tune in regularly. In one case, such
cooperation resulted in a spectacular capture.

A PAIR of St. Louis bandits dropped
down into Texas for “a little easy pick-

ing.” They robbed a large pharmacy, escap-
ing in a fast motor car. Dallas police head-
quarters broadcast a description of the
crooks and the car they drove. In his

office at Durant, Okla., Sheriff Rural Taylor
picked up the report. He drove a few miles

out of town on the main highway from
Dallas to Durant and waited.

Three hours afterwards, a fast roadster
screeched to a stop where Sheriff Taylor’s
car blocked the highway. The two thugs
found a menacing gun leveled at them. They
surrendered and seven hours after the broad-
cast they were back in Dallas—behind bars.

Such quick apprehension of criminals is

one of the most effective checks upon law-
breaking, officials (Continued on page 143)
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in cities where radio-cars have been installed

report. In most of these cities the crime

chart has taken a distinct downward trend

since this latest air weapon increased the

chances of the wrongdoers being caught.

Radio-directed police frequently arrive in

time to nip crimes in the bud. Seven times

in two weeks, Detroit machines reached the

spot in time to prevent burglaries by the

arrest of prowlers.

Two of the most spectacular feats recently

accomplished by crime-fighting radio were
the breaking up of the “Green Sedan Gang”
in Detroit and the capture of the “Yellow

Dog Bandits” in Cleveland.

OVER a period of several weeks, four

men in a green sedan staged a series of

daring holdups in the Michigan city. After

each crime the green phantom car seemed to

disappear. Finally a tip came to headquarters

that the machine was parked in front of a

barber shop. When the alarm was broad-

cast, the crew of one of the police cars

picked it up near the spot and closed in

on two of the stick-up men as they stepped

from the door.

When they appeared in court an alert

attendant saw one of the spectators trying

to signal to the prisoners. He was arrested

and later told where the fourth member
of the gang could be found. A radio-car

arrived just as this last gangster was pre-

paring to leave the city. All four of the

bandits were sent to the penitentiary for

long terms.

In Cleveland, two armed thugs made a

spectacular raid on the Ivanhoe branch of

the Cleveland Trust Company. They es-

caped with all the money in the cashier’s

cage, dashing away in a touring car with

a little yellow dog riding in the back seat.

Five minutes after the alarm had been

broadcast, radio-car squads numbering fifty-

five men were on the trail. The abandoned
car was found in a gully outside of the

city and the two men, still accompanied by
the yellow dog, were caught in the fields

beyond.
Today, crime rides in high-powered auto-

mobiles and escapes down paved highways.

Seconds are precious to officers of justice.

Seconds, not minutes, now determine the

difference between escape and capture for

the modern criminal. A five-minute head

start means a cold trail to follow. The
radio-car is the modern weapon that en-

ables the police to cope with the modern
criminal.

In Michigan, banks are now being sup-

plied with direct telephonic communication
to the state broadcasting station at Lansing.

The instant one of these institutions is

robbed in any part of the state, this station

will spread an invisible net of radio waves
to snare the criminals.

In the not-distant future, former Detroit

Police Commissioner Rutledge prophesies,

the next step will be taken. The whole

United States will be linked by police wire-

less so that in the event of a major crime

every police station and sheriff’s office in the

country will receive the warning simulta-

neously. Radio has joined the police force

and is making good.

ASBESTOS-FILLED PLUG
WILL NOT BURN OUT

Consisting of a metal casing filled with

asbestos or other fireproof material, a new
electric plug, recently placed on the market,

is said not to burn out. The inside of an
ordinary plug usually is made of treated

wood.

.Astonishing ElectricalInvention

Protectslour Car
from Thieves

. , .Automatically!
This unquestionably is the queerest, most incredible invention since the first discoveries of
radio! A magical, automatic watchman that actually is far more than human! Never sleeps,
rests or gets tired! Stands guard over your entire car from the spare tire to headlights and
steering wheel! Endorsed by police! Approved by Motor Associations! Now offered on
generous 5-day test basis! The coupon brings full details.

A Startling, Uncanny Money-Maker For Agents

W HAT makes it work?”
“Where on earth did you
get it?” “Bet you five dol-

lars he’s got someone hiding in

there!” “It simply can’t be true.”

A running fire of comment like this

breaks out whenever and wherever

this new invention is exhibited.

And why not? When no one ever

heard of such a startling, uncanny
device before! In fact few people

would even dare to dream there

could be such a thing! So this,

men, is something really NEW,
something to grip the imagination

of everyone, something that sells

to every autoist on sheer novelty

alone. Distributors, “star” sales-

men, every man who wants to

double and triple his present income
note carefully the following facts.

A
MereHandfull
Note the tiny size of this

amazing invention in the
above picture. Theswitch

,

wire and sealed tube con-
taining the

‘

' activator’ ’ is

all there is to it. The en-
tire cost is scarcely more
than an ordinary radio
tube ! Test it. Mail the
coupon today.

discovery. Because of its uncanny
powers and to distinguish it from
everything else on earth this queer
discovery is now called “Devil Dog.”
Among its amazing features is the
fact that it can be installed by any-
one in 10 minutes or less. There is

absolutely no cost for operation. It
will last as long as the car. Fits
any car from Ford to Rolls Royce
without adjustment or fussing.

should

The Secret Of A Theft-Proof Car

For introductory purposes a special

5-day test offer is now being made.
If you are interested in learning
about the most astonishing inven-
tion since the radio first came in, use
the coupon at once. If your present
income is less than $50 a week, the

profit possibilities as our agent may astonish
you. The coupon brings details of all offers.

Mail it now.

NORTHWEST ELECTRIC CORP.
Now in this amazing new way, every car

can be protected from theft for 24 full hours

a day. In the garage or parked on the street,

if any thief so much as pulls at your spare tire

or touches his foot to your running board

—

ZOWIE! A riot of noise starts instantly!

And your car never shuts up till the thief

leaves. And listen to this. Even if the thief

is wise to what’s up, you alone place the secret

control button anywhere you want it around
the car. The thief can’t possibly find it. If he

wastes time looking for it—Bingo! He’s caught
and on his way to jail! This astonishing in-

vention guards your spare tire, headlights and
spotlights as well as the car itself.

Installed In 10 Minutes—
Costs Nothing To Operate

The inventor has asked the U. S. Government
to protect his patent rights in this revolutionary

Dept. R-650
Pukwana, So. Dakota

Northwest Electric Corp.,
!

Dept. R-650 , Pukwana, So. Dakota.
Rush details of your big 5-day test

offer and big profits for agents.

Name •....

Address

Town State

( ) Check here if interested only in one
for your own car and not in agents’

|

money-making offer.

j
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I had his job
”

“He hasn’t been here nearly as long as I
have, but he's earning three times as
much. Seems to me he's the first man the
firm thinks of whenever there is a good
position open. Always makes good too.
I wish I had started studying with the
I.C.S. when he did.”

Are you just wishing for a better job too? Are other
men getting the promotions you’d like to have? Are you
letting the precious, priceless hours slip by unimproved?

You know as well as we do that you’ve got to learn more
In order to earn more. And you know, too, that the best
way to learn more Is to take up a course with the Interna-
tional Correspondence Schools and study In the spare time
that most men waste. Isn't it better to start today than
to wait a year or five years and then tclsh you had?

Mail the Coupon for Free Booklet

INTERNATIONAL CORRESPONDENCE SCHOOLS
“The Universal University

”

Box 7676* F, Scranton, Penna.
Without cost or obligation, please send mo a copy of
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Electric Wiring
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Reading Shop Blueprints
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n Highway Engineering
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__ Diesel Engines

Aviation Engines
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Plumbing Steam Fitting
Heating Ventilation
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Sheet Metal Worker
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tt. R. Bridge and Building
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P Chemistry Pharmacy
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Fruit Growing DRadio
Poultry Farming
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JC. P. Accountant
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J Lettering Show Cards
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»
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BE A RAILWAY TRAFFIC INSPECTOR

RAILWAYS AND BUS
Earn up to $250 Monthly

Active men—19 to 55—needed at

once in Railways and Bus Traffic

Inspection. This steady, profitable

work pays up to $250 per month
plus expenses. Interesting outdoor
work. Travel or remain near
home. We’ll train you for this

uncrowded profession and on completion of a few
months’ spare time home instruction we immediately

place you in a position paying from $120 up or

refund your tuition. Our free booklet tells what
Traffic Inspection can do for you. Send for it today.

Don’t delay. Write

Standard Business Training Institute

Div. 3 Buffalo, N. Y.

RADIO AIMS AT REMOTE CONTROL
(Continued from page 79)

the upper right-hand corner of the set chassis.

The right-hand motor operates the control.

The cord belts connecting the motors with
the set controls are quite clear—each with a
spring operated idler pulley to take up the

slack in the belt.

The system just described gives complete
remote control but it does not give automatic
tuning. The station must be tuned in each
time as though you were operating the dial

on the radio set itself.

Another system, that combines the feature of

complete remote control and full automatic
tuning, is shown in the diagram of Fig. 2.

I
N this system, as in the one first described,

there is a transformer T of the step-down
type to supply current to the dial tuning
motor M. This motor is of the standard,

three-pole armature, series-wound type used
to operate model railway locomotives. No
changes are made in the armature, but the
field coil is rewound in a special way. Instead
of a single continuous winding on the field

coil, the coil is tapped at the center.

This arrangement of the field coil winding
reduces the power output of the motor, but
as it has to develop only a small amount of

power anyhow, the loss in power is not
important.
The object of winding the field in this way

is to make it possible to change the direction

of rotation of the motor by changing only

one contact instead of several as ordinarily

required.

One terminal of the output transformer is

connected to one of the motor brushes. The
other brush is connected to the field coil

center tap.

On the condenser drum dial D there is

fitted a special two segment commutator Di
and D2. At opposite sides of the commuta-
tor D, at points representing the bottom and
top of the tuning range, there are two limit-

ing contacts, Xi and X2 . There are, in

addition, a number of other station contacts

pressing against the commutator, each one
adjustable around the circle so that it can be
placed at the exact point where a given

station is found. Each one of these extra

station contacts is wired to a separate con-
tact on switch C.
The motor is, of course, geared to the dial

D by reduction gearing giving a very consid-

erable reduction.

WHEN arm C is connected to the con-

tact in the position shown in the

diagram, current flows from the transformer,

through the contact C to the station contact

on Di, and so to Xi and back through the

motor M to the transformer. When taking

this path, the current goes through part Mi
of the field coil, and the motor consequently
rotates in a clockwise direction. D rotates

until the slot shown at the bottom in the

diagram reaches the station contact. The gap
between the two segments cuts off the cur-

rent and the motor stops at that point. If

it should be turning so fast that it coasts

past this point and so allows the station

contact to ride over onto X2
,
the current

immediately flows through the motor again

but this time through the section of field M2 .

The motor consequently rotates in the oppos-
ite direction. It will therefore jiggle back
and forth a couple of times just as though
the dial were being tuned by hand and
eventually come to rest at exactly the right

point.

A careful study of the diagram will show
you that no matter which contact is touched

by the arm C, the dial D will be rotated so

that the break in the commutator segments
of D will be directly opposite the station
contact selected. Of course the construction
must be such that the lower gap in D is a
trifle wider than the station contact.
When either of the extra buttons C2 and

C3 are pressed, the motor rotates in one way
or the other without regard to the special
station contacts. These buttons are used for
finding stations in between the points to
which the apparatus automatically tunes.
The cable between the remote control box

and the set must necessarily carry all of the
wires to the different contacts, and so on.

I
N another form, this same system is made
with a separate button for each station

contact instead of using a contact arm work-
ing on a row of contacts. When buttons are
used it is simple to use as many remote
controls as desired as with the system first

described.

This same system is also built with a special

motor so constructed that the armature is

held out of line with the pole pieces by a
light spring. When the current is turned on,
the armature is pulled into line with the
pole pieces and in that position operates a
tiny cone clutch. Of course, the instant the
current is shut off the spring pulls the arma-
ture back and thus opens the clutch.
With this arrangement, the motor does

not run by the proper point, and distant
stations are more easily located.

In many of these remote control units,

there is a special switch w'hich cuts out the
loudspeaker while the control is in opera-
tion. This is not necessary, but it does pre-
vent the sudden blare from different stations

as the dial passes their tuning points.

If you desire to experiment with the con-
struction of a remote control for your own
set, I would recommend the arrangement
shown in Fig. 2. Aside from the fitting of the
gearing or belts and pulleys and the con-
struction of the special commutator D, which
can easily be made from a sheet of brass or
aluminum, the only other job except the
wiring is to rewind the field of a small motor
so as to get a tap at the center of field coil.

AUTO LETTER CONTEST
PRIZE WINNERS

The judges decision in the contest an-
nounced on page seventy of the August
Popular Science Monthly is as follows:

FIRST PRIZE—$75
D. C. Marshall, Manhattan, Kansas

SECOND PRIZE—$25
Gilson Willets, San Francisco, California

FIVE PRIZES of $10 each
Ellis J. Bardsley, New Britain, Connecticut
Arthur Cromson, Ottawa, Ontario, Canada
Wm. C. Gardner, Clover Lick, W. Virginia

John P. Picco, San Francisco, California

Fred C. Savage, Charleston, West Virginia

HONORABLE MENTION:
Akana, Francis K., Kailua, Hawaii; Bent-

ley, Cyril E., Macon Ga.; Bernhard, E.,

Rock Island, 111.; Bowen, Charles, Cincin-
nati, Ohio; Bulen, Leon L., Missoula, Mont.;
Butts, Heber, Nashville, Tenn.

;
Cameron,

A. H., Wichita Falls, Texas; Carveth, T. H.,

Montreal, Canada; Coakley, Frank N., Buf-
falo, N. Y.; Elliott, Charley R., Gueydan,
La.; Ellis, J. S., Scranton, Iowa; Fassitt,

Mrs. J. B., Rising Sun, Md.; Godfrey, Harry
M., Mingo Junction, Ohio.
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EXPERT ADVICE ON
AUTO LIGHTING
(Continued from page 80)

“That’s the way of it,” Gus agreed.

“Trouble is, lots of people don’t realize that

a generator couldn’t charge a storage battery

at all if it didn’t produce a voltage higher
than the battery voltage. As long as the

battery is connected to the generator, the

voltage can’t get higher than the battery

voltage. The flow of current through the

battery takes care of that. If you. stop that

flow by spoiling the ground connection, up
goes the voltage, and that means good-by to

the light bulbs.

“Why don’t you polish these headlight

reflectors?” Gus observed as he opened them
to replace the bulbs.

“I thought you couldn’t polish them with-

out spoiling the surface with scratches.”

"A/
-

OU can’t make them as good as new,”
I Gus admitted, “but you can increase

the light on the road a whole lot. Wash the

polished surface gently with soap and water
to get rid of the dust and grit. Then polish

them with a high grade silver polish and a
piece of old, well-washed linen. An old

handkerchief that has been through the

laundry till it’s ’most falling apart is just

the thing. Remember to take your time and
rub the surface very gently. Don’t scrub it.”

“Thanks for the tip,” said the car owner.
“I’ll take a bit of time off next Sunday and
see what I can do.”
“Too bad I can’t put thirty-two-candle-

power bulbs in these headlights,” Gus observed
as he inserted a pair of the usual twenty-
one-candlepower size. “Some of the new
cars have lamps approved for use with
thirty-two-candlepower bulbs, and, believe

me, they sure do light up the road 1”

“I didn’t know more than twenty-one
candlepower was legal anywhere,” the other
exclaimed. “I should think larger lamps
would cause too much glare.”

“Not a bit of it,” said Gus emphatically.
“A thirty-two-candlepower bulb in a head-
light that’s made right, aimed right, and
focused right glares less than a three-candle-

power bulb might in a headlight that was
all out of whack.

' T T’S the latest thing to use bigger bulbs
1 everywhere in the car’s lighting system.

You’d be surprised how much better it is to

use a fifteen- or twenty-one-candlepower
lamp in the dome light, for instance. You
don’t have the dome light on while you’re
driving anyhow, and when you stop, it’s fine

to have plenty of light while you’re getting

in or out of the car. Another place where a
bigger bulb certainly is worth while is in

the stop light. 111 put a thirty-two-candle-
power bulb in your stop light and the fellow
behind is sure to see it even in the daytime.”
While he was talking, Gus had been work-

ing the brake pedal slowly back and forth.

“It’s so dim I can’t tell whether it’s on or
not from here. Is it working now, ’Joe?”

Joe stepped around to the back of the car.

“It’s lit now—no, it just went out,” he said.

“I thought so,” Gus grunted. “A stop light

oughtn’t to light until the brakes' begin to

take hold. This one lights the minute your
foot touches the pedal. Plenty of drivers

keep their feet on the brake pedal most of

the time when they’re in traffic. When the

stop light is fixed like this it’s always flash-

ing on and off without really meaning any-
thing. After it flashes a few times, without
the car slowing down any, the fellow behind
gets careless. Then, when the brakes really

go on, he doesn’t heed the warning. Want
me to fix it right?”

“Go to it!” the car owner smiled. “Next
time I stop here I’ll let you talk first!”
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No More Stabbing and Hacking!
Just a Txcist-of-the-Wrist opens
Square, Round or Oval Cans

Brings Fortunes to

Agents-ro$6y*8 » Hour
Tull orSpare Time

I
MAGINE a little automatic machine that opens any
shape can. round, square or oval, in a couple of sec-

onds at a mere twist of the wrist ! Holds the can for you
and cuts out the entire top, slick, smooth and clean,
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snag your lingers. All food pours right out without scrap-
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CENTRAL STATES MANUFACTURING CO.
Dept. P-844 4800 Mary Avenue St. Louis, Mo.

I Central States Mfg. Co., Dept. P-844, 1

4500 Mary Ave., St. Louis, Mo. .
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|
Name

|

|
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I Town State I
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RESCUE TANK MAY END
“SUB" DEATHS
(Continued from page 41)

feet, where the pressure is the heaviest a

human being can stand, and safely reach the

surface with the “lung.”

To approach actual conditions as closely

as possible, the tank will be filled with salt

water, the salinity of which will be the same
as that of sea water. It will, however, be
heated artificially, so as to safeguard the

health of the men who must use it for

long periods.

Leading down about fifteen feet from the

top are iron ladders. In the first stages of

the course, the men, equipped with “lungs,”

will stand on these to learn to breathe under
water. Rung by rung, they will step down
until they are from eight to ten feet below
the surface.

Air locks, through which the men may
enter the water in the tank just as sailors

entrapped in a sunken sub would get into

the open sea through an escape lock, are

placed at eighteen and fifty feet from the

top. How, with the aid of these locks, the

men will be taught to escape from shallow
depths was explained to me by Loughman
in this way:

BY MEANS of a spiral stairway outside

the tower, a small group of men enter

the lock, closing the outer door behind them.
They let water enter the lock by opening a

flood valve. As the water flows in, the air

inside the lock is compressed until the air

pressure is equal to that of the water at the

point where it enters the lock.

Now the door leading to the inside of the

tank (representing the sea) is opened, per-

mitting the water to rise to the top of the

door opening. Above this level there remains
an air space in which the men hold their

heads to breathe. When they are ready to

go, they pass a buoy, with a line attached,

out into the water. As the buoy floats up
to the top of the tank, the men fasten the

line near the lock’s entrance to the tank
and use it to slide up to the surface.

Every ten feet the line is marked, so that

the men know at what distance they are

from the surface and can stop at intervals

to “decompress” themselves—in other words,
let the effects of the pressure wear off. This
protects them against “bends” or caisson

disease. The lock at eighteen feet will be
used to teach the men how to handle the

“lung” and lock. That at fifty feet will be
for “decompression” training.

Loughman then showed me what is, per-

haps, the most unusual feature of the “rescue

tower.” This is a dummy submarine at the

bottom of the tank. Here a regular sub-
marine compartment, eighteen feet long and
twelve feet in diameter which, like the locks,

is entered from the outside, has been built.

It is equipped with a standard hatch and
escape lock. As soon "as men, entering it,

close the door, they find themselves in vir-

tually the same situation as members of a
submarine crew trapped in one of its com-
partments at the bottom of 100 feet of water.
A steel collar or “skirt” around the hatch

opening in the top of the dummy “sub”
extends a few feet down into the compart-
ment. When the men are ready to “escape,”

they unlock the hatch, which is kept shut
by the water pressure. Then flood valves

are opened, and the water rushes into the

sub, compressing the air until it lifts the

hatch open. The water is allowed to flow

in until it is level with the bottom of the

“skirt.” Above this level, as in the case of

the locks, an air pocket is left in which the

men hold their heads while releasing the

buoy, fastening the line, and donning the

“lung.” Then they slide up to the surface

on the buoy line.
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Master Electricity by Actual
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Enroll any time. Day and

evening classes open all year.

Write for Free Catalog.

New York Electrical School

40 WEST 17th STREET, NEW YORK CITY

34 Lesson

Drawing Course
The biggest value you ever
saw advertised anywhere . .

Haven’t you often wished that you could
draw cartoons. Illustrate some idea,
sketch some pretty face, etc.? You can do
all of these things. One of America's
most famous Cartoonists and Illus-

trators has developed a great, simple
system for success In all branches of
Commercial Art. This system has
revolutionized the entire theory of
drawing. It means that drawing
can be as easy for you as
writing—much simpler than
learning shorthand, bookkeeping or type-
writing. We are now placing this original
system for learning Drawing, Art and
Cartooning, consisting of 34 lessons with i

over 500 Illustrations, within reach of
every one. If you will devote a few hours
each week to the Course WE ABSO-
LUTELY GUARANTEE that you will

learn to draw and draw well before you
have half finished the Course. If we foil

to make this claim good, we will refund
every cent paid us. By eliminating a
large office force for answering corre-
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SAVING RUNAWAY FARM
LANDS

(Continued from page 60)

until a few years ago, little practiced by
American farmers except in the southeastern

states, but it is now spreading rapidly in other

parts of the country. Many types of terrac-

ing machines have appeared on the market,
demonstrations and short summer courses in

terracing are held at the agricultural colleges,

and the need of such protection for hilly

farms is beginning to be recognized by bank-
ers in connection with farm loans. The
Federal Land Bank at Houston, Texas, now
carries a clause in its contracts on land loans

requiring the owner to protect his fields by
terracing wherever washing is likely to exceed
a certain limit. If the farmer does not know
how to do such work the bank sends an
expert to show him. Last year, terracing was
done in thirty-one states. Texas led with
more than 574,000 acres terraced; Mississippi

was second with 155,000 acres.

THE control of sheet erosion goes far

toward the prevention of gullying. When
gullies form, several methods may be used to

fill them or to prevent them from spreading.

The commonest mode of controlling gullies,

when they are too large to be filled with the

plow, is to build a series of “soil-saving”

dams across them. These obstructions retard

the flow of water, permitting the deposit of

the silt carried by it and thus gradually fill-

ing the gully. They may be built of brush,
straw, loose stones, or other materials that
permit the passage of water, or they may be
water-tight structures of earth, masonry, or

concrete, in which case the water is carried

around or under the dam by conduits or over
it through a spillway. Trees, grass, honey-
suckle, and other kinds of vegetation are

often planted to protect the banks of gullies.

An ingenious form of soil-saving dam
devised many years ago by J. A. Adams, a
Missouri farmer, recently has come into

extensive use for filling large gullies. The dam
is of earth and the water is carried under it

through a drainpipe of tile or galvanized
iron. Some yards above the dam this drain
connects with a vertical pipe, known as the
“drop inlet,” which is open at the top. The
dam stops the flow of water until the latter

rises to the top of the inlet, and the slit

deposited in the temporary pond thus formed
fills the gully at a rapid rate.

THOUGH, as we have just seen, much is

now known about methods of checking
erosion, much research work remains to be
done at the new stations mentioned at the

beginning of this article. At these places

crops of various kinds will be grown on ex-

perimental plots having different angles of

slope and containing soils of different types.

Adjacent tanks will collect the runoff water,

so that comparative measurements of the
amount of eroded material can be made after

each shower. All existing methods of pro-
tection will be tested and probably others

will be developed.

One possibility now in view is the chemical
treatment of soils to make them more pervi-

ous to water and thus less subject to removal
by washing. Many local problems must be
worked out, since the conditions affecting

erosion vary considerably from one part of

the country to another.

The greatest need, however, is popular edu-
cation concerning this terrific scourge of agri-

culture. As recently as two years ago, it was
stated, on the best authority, that in many
parts of the United States where erosion is

severe the majority of farmers had never
seen a terrace, and many had never heard of

this valuable means of conserving the soil.
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AMERICA TO SAVE
KING OF HORSES

(Continued, from, page 25)

quent formation of the famous Davenport
stud of pure Arabs.
As a matter of fact, the Arabian horse is

the original source from which all modern
light horses throughout the world derive

most of their beauty and virtues. Experts
who have traced the ancestry of the thor-

oughbred race horses of today have found
that all of them descend from only three

Eastern horses imported into England in the

beginning of the eighteenth century. These
were the so-called Darley Arabian, the Godol-
phin Arabian, and the Byerly Turk. The
blood of the two Arabs, especially that of

the Darley horse, was the most highly prized.

B Y a process of elimination in breeding,

the strain of the Darley Arabian has
become paramount. Statisticians have cal-

culated that of all the winners in the “classic”

English races—the Derby, the Oaks, and the

St. Leger— since these events were established

about 125 years ago, approximately ninety-

five percent were descendants in the male
line from the Darley Arabian.

This superb animal was brought to Eng-
land about 1705, during the reign of Queen
Anne. It derived its name from the fact that

it was discovered by an English commission
agent and sportsman named Darley, who
lived at Aleppo, Turkey. While on a hunt-
ing trip, Darley met an Arab riding a very
remarkable horse, whose speed, endurance,
and lightness gave it the appearance of a
faultless animal. In exchange for an English

musket, then a rarity in those parts, and a
considerable sum of money, Manicka, as the

horse was called originally, became the prop-
erty of Darley, who sent it to his brother

in England.
There are but five distinct families of pure !

Arab horses in the desert, known collectively :

as Al Khamsah, “the five.” The family names
are Kehilan, Seglawi, Abeyan, Hamadani, and

i

Hadban. Apart from these patricians and a
certain other class which has found some
slight favor among the Bedouins, the rest of

desert steeds are Kadish, or mongrels, and
are contemptuously referred to as “sons and
daughters of horses.” Those Bedouins who
still breed pure Arabs are extremely jealous

of their animals. They hardly ever part with
the genuine blood, and do not even want to

show their outstanding animals to strangers.

REAL pedigrees are unknown in the
j desert, H. K. Bush-Brown, former secre-

tary of the Arabian Horse Club of America,
told me, and a simple statement of the family

or strain of the sire and dam is considered

sufficient. The facts of an animal’s breeding

are so well known to the tribe that deception

is virtually impossible. Besides, national

honor, religion, and sentiment have trained

the Arab to be honest in maintaining purity

of breed.

Fifty percent of pure Arabs are bays,

thirty percent grays, and the rest have shades

of chestnut and brown. Whites and blacks

are rarely encountered; duns, piebalds, and
yellows are never found. This official state-

ment in the Arabian Stud Book disposes of

the general belief that Arabs may be identi-

fied by color.

How, then, can they be recognized? The
true Arabian is a thing of beauty and once

seen, even by the layman, never again can be

confused with the spurious. The pure steed

is small but possessed of slender limbs of

steel, magnificently arched neck and tail,

dished or concave face, and large soft eyes.

This mag- (Continued on page 149)
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AMERICA TO SAVE
KING OF HORSES

(Continued, from page 148)

nilicent animal is not the product of careful

breeding alone. According to Professor Wil-
liam Ridgeway, of Cambridge University,
England, Nature endowed the so-called

Arab with many of its finest qualities before
domestication by man, and the Arabs have
improved the breed without greatly modify-
ing it. In fact, Professor Ridgeway has traced
the origin of the “Arabian” horse to Libya,
west of Egypt, and to a period dating back
from 1600 to 2000 B.c.

THESE findings have been pronounced
sound by as high an authority as Profes-

sor Henry Fairfield Osborn, leading American
evolutionist and president of the American
Museum of Natural History, New York.
But whatever the place of its origin, says
Professor Osborn, the animal’s outstanding
characteristics were established long before
domestication. These features, therefore, are
of such antiquity as to be extremely stable

in heredity and cross breeding.

The most important of the Arab’s heredi-
tary characteristics, according to Professor
Osborn, are found in the animal’s skeleton.

Its backbone has one vertebra less than that
of other horses. In the foreleg the ulna, or
small bone, is complete, whereas in other
horses it ends in a splint. It has only sixteen

vertebrae in the tail, as compared to eight-

een in the tail of horses from northern
Europe. Other peculiarities are the horizon-
tal position of the pelvis, the bony structure

of the hips, a characteristic of most animals
of great speed; the large size of the brain
case; the relative shortness of the skull; and
the slender shape of the lower jaw.
What the Arabs did was to ennoble the

breed by never permitting the mating of
individuals that were not of the greatest
beauty and finest quality. As for the horse’s

unusually gentle and tractable disposition,

this is mostly due to Arab breeding. Only
the Bedouin and nomadic life could have
produced a horse of this temperament. In
the desert the horse is bred and reared in

closest contact with man. Master and horse
live in mutual interdependence

;
the Bedouin’s

very life is bound up in his mount. No won-
der, then, that the greatest care is exercised
in training it.

Violence is never used. If a horse needs to
be corrected, it is done with soft words and
remonstrance. So, naturally, as generation
succeeded generation, the horse, never having
felt whip, stick, or spurs, came to place im-
plicit confidence in man and became affec-

tionate and familiar.

THESE traits are observable even in foals

from the day they are born, indicating

that qualities originally the result of training

and environment now are being passed down
as a blood heritage. Despite the close and
intensive breeding which must have Contin-

ued for centuries to maintain the five asil

strains, one never encounters those exhibi-

tions of temper and high tension so often
found in our thoroughbreds.
As a consequence, colts and fillies never

have to be broken. They are born tractable

and take naturally to the saddle. They are

ridden by children of the tribes when only a
year or two old.

They still talk about the precocious antics

of “Pep,” born three years ago on the Kel-
logg ranch. Pep, of pure Arabian blood and
derived on one side from the Davenport line,

now takes pride in performing forty-seven
tricks, but the colt itself devised its first

stunts. (Continued on page 150)
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Hotel /

Positions Open/

HOTELS, restaurants, clubs, apartment hotels, hospitals, institu-
tions, camps, schools and colleges everywhere need trained
men. Over 70,000 high-class positions paying $2,600 to $10,000

a year open annually in the hotels of the United States. Nearly two
billion dollars' worth of NEW HOTELS, CLUBS AND INSTITU-
TIONS being built this year will need over 200,000 trained men and
women. Hotels start you at salaries up to $3,500 a year, with living
usually included. Atuny time there are over 1,000 hotel positions open.

Previous Experience Unnecessary
You can have one of these fascinating, big-pay positions. Through
the Lewis Personal Coaching Plan your instruction is individually
guided by hotel experts who adapt your training to your previous
experience and education. Age is no obstacle- young and old alike
can win success. Past experience absolutely unnecessary. A good
grade-school education is all you need.
We train you in your spare time and putyou in touch with big oppor-

tunities. All ofyourtrainingunderthepersonal supervision ofClifford
Lewis, who has been appointed Managing Consultant by over 300
hotels thruout the United States. Our students employed by leading
hotels everywhere.
Send coupon today for Free Book," Your Bio Opportunity," show-

ing how we can train you for one of these splendid positions, and
explaining our Money-Back Agreement.

I FREE BOOK COUPON 1

1 LEWIS HOTEL TRAINING SCHOOLS, I

I Room CT-278S, Washington, D. C. i

1 Send me without obligation the Free Rook, "Your Bio
\

|

Opportunity .

"

|

Name
j

|
Address

|

|
City State

j

Acil'flf
Executive Accountants and C. P. A. 'a earn $3,000 to f10.000 a year.
Thousands of firms need them. Only 9,000 Certified Public Account-
ants in the United States. We train you thoroly at home in spare time
for C.P.A. examinations or executive accounting positions. Previous
experience unnecessary. Training under the personal supervision of
William B. Castenholz, A. M., C. P. A., and a large staff of C. P.
A.'s, including members of the American Institute of Accountants.
Write for free book, "Accountancy, the Profession that Paya.
LaSalle Extension University, Dept. 1183-H Chicago

The World's Largest Business Training Institution

AMERICA TO SAVE
KING OF HORSES

(Continued from page 149)

One day, when only a few months old, the
youngster poked its soft muzzle against its

groom' as though begging a caress. Suddenly,
with a flip of its jaws, it whisked a handker-
chief from his pocket, gamboled about with
it for a few moments, and then returned it.

The next day it was a hat the colt snatched
off, which it pushed about the ground like a
cat playing with a mouse before returning it

to its owner.
Shortly after that, Pep improved upon its

clowning by playing hide-and-seek. The
animal’s playfulness increased with the weeks
and months. Very early, it showed keen
delight in pushing a ball around the grounds;
in opening boxes, taking things out of them,
putting them back, and closing the boxes
again; in conquering the mysteries of a tee-

tering seesaw
;
and in mounting a precarious

perch atop a pedestal. These, however, were
mere “amateur” efforts. Now there is a
finesse in Pep’s performances, contributed

by a trainer especially employed to develop
its natural abilities to the utmost.

I
F it doesn’t watch its step, though,

the three-year-old will be outdistanced by
a precocious filly that recently was born on
the Kellogg Ranch and almost immediately
won the admiration of attendants and visi-

tors. The ranch, by the way, has become a
Mecca for horse lovers. During the first six

months of this year, more than 50,000 per-

sons came to see the wonderful horses there.

The well-used Arabian is a pet, and stal-

lions are as gentle as mares. The Arab, says
William Robinson Brown, the noted breeder,

will pick up a piece of clothing its rider has
dropped. Picketed by its master’s tent, or
beside him while he is asleep in the desert,

it neighs and awakens him at the approach
of strangers and wild animals. In the hot
noonday sun it will stand motionless while
he sleeps in its shadow. In battle, it will

bite and kick at an enemy or an enemy’s
horse. And if the rider falls in battle, it

stands guard over him. There have been
instances of a mare guiding a rescue party
to its fallen and wounded master, and of

carrying him back to his tent when mortally
wounded itself.

The famous stallion Khaled once gave an
exhibition of fortitude under trying circum-
stances. As it entered a dark stable its

forefoot caught in a round hole left open by
the removal of a drain cap. It made one or

two vain efforts to extricate its foot, but it

was held fast by the edge of the shoe. Most
horses would have struggled violently and
thrown themselves, with the inevitable break-

ing of the leg. But Khaled, though trembling,
stood perfectly still until its foot was released.

There is a definite reason for the hardi-

hood and endurance of the Arab. These
qualities are the direct result of life in the
desert, where vegetation is sparse, water
sometimes two and three days off, and where
forced marches without food or drink are
quite common.

THE Arab horse, in the desert, receives

only two meals a day beside what graz-
ing it may find. These meals consist of three
or four pounds of barley or chopped straw
and a handful of beans. The ration of water
is scanty, and given only at night. If the

water is exhausted, the horse is fed a little

camel’s milk and a few dates in the morning.
On this kind of fare an Arabian horse,

carrying one third of its own weight, or

about 300 pounds, has been known to go
310 miles in forty-nine hours through the

burning sands of the desert!

BIG ^ MONEY
AHEAD

Take Orders for Popular Science

Friends Buy it on Sight!

You like the magazine and read it.

Your friends will too I No salesman-
ship required

;
just get a sample copy

by sending today for our free in-

formation on how to make big money
in your spare time, and you will soon
be taking order after order! Learn
this new way of turning spare time

into pleasantly earned dollars.

Learn How Easy It Is To Make
Real Money In Spare Time!

MAIL COUPON TODAY
Popular Science Monthly
381 Fourth Ave.,
New York. N. Y.

Please send me full information free on how
I can make big money in my spare time.

(Name)

10-30 (Address)

New Kind of Proposition

Lets You Make Money
While You Sleep

C. F. HOLMES

No “selling”—no “canvassing”—cus-

tomers come to you. Just turn on a
switch and go to bed. Can make $50
in a week in spare time. Proessei,

111., has built a full time business
paying up to $150 a week. Operate
at home—in basement, spare room,
garage or barn. Chicago engineer has
amazing way to charge auto and
radio batteries for a few cents each

—

you can do tremendous business
among motorists and garages. Can
make 90c profit on a battery—up to 1500% clear.

Generous new offer puts you into this quick-money,
rapidly growing battery charging business on our
credit. We trust you for machine—pay us out of
profits. Full or spare time.

WRITE FOR WRITE quick to C. F. Holmes, Chief En-
flineer, Dept. 1368. Independent ElectricFREE BOOK works, 4912 N. Clark 8t., Chicago, ill.

AmazingNewKindOf
PRANCE JUICER
PaysRealMoney to

AGENTS
T^ITHOUT doubt here's the hot-

T
test item introduced in direct

selling for the past 10 years—KWI-
KWAY—an amazing little hand op-
erated orange juicing machine that
9 out of every 10 housewives grab
for the minute they see it. Fully patented. Remarkably
efficient. Ten oranges with KWIKWAY equal a dozen
with ordinary juicers. Saving actually pays for juicer in
short time. Sells like wildfire in homes, hotels, restau-
rants. hospitals, fountains. E. F. Johns sold 12 in 6 minutes In one
hospital. Many other records as good or better. Selling Outf
'“*

t and protected territory to producers. Make income 8
you or trial costs nothing. Write at once for full d<

Outfit with-
s satisfac-
details of

out cost .

tory to you or trial costs nothing,
generous NO-RISK offer to agents.

KWIKWAY PRODUCTS, INC.
Dept. R-550 1415 Pine St., St. Louis, Missouri

Begin Today — Write for my FREE BOOK. I can
make a good penman of you at home during spare
time. Write for my FREE BOOK, “How to Be-
• ome a Good Penman." It contains specimens
and tells how others mastered penmanship by the

munov. il I be elegantly writ-Tnmblyn System. Your r

F. W. TAMBLYN,

100% Improvement Guaranteed
Send today for free Voice Book telling
about amazing New SILENT Method of
Vole* Training. Increase your range, your tone
qualities. Banish busklness and hoarseness.
Learn to sing with {Treater ease. 100 °/o Im-
provement ouaranU ?d—or money back. Write
today for free booklet—one of the greatest
booklets on voice training ever written.

PERFECT VOICE INSTITUTE, Dept. 13-68
1922 Sunnyside Ave., Chicago

Copyrighted material
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ELECTRIC NEW FIELD
OPENS
BIG

OPPORTUNITIES
Big-pay jobs are awaiting trained men in
this new, rapidly growing industry—In-
stallers, Service Men, Estimators, Sales

Engineers in demand everywhere at $50.00
to $200.00 a week. You learn easily,

quickly, by actual work, personal coaching,
individual training. Day^ course, two
months; evening course, six months.

EARN WHILE YOU LEARN
We help you find paying job while learn-
ing. When course is finished we help
place you in good position. Here is the
surest, easiest road to success open today.
Write for interesting particulars.

National Technical Institute, Inc..
902-A Ulmer Bldg., Cleveland. Ohio

Ti
make Crowns,
Plates, Bridgework,
etc., for Dentists. Easy
practical way to learn me-
chanical dentistry at home in
spare time. Full equipment
of tools and materials includ-
ed with course FREE. Low
tuition. Easy terms. Write
for FREE BOOK about this
money making profession and
our easy-to-leam homeatudy
course and special offer,

McCarrle School of Mechanical
1340 S. (Michigan Avenue Dept. E400

Dentistry
Chicago, III.

, , Save over
?J|“Rock Bottom

Price on all standard office

modela—Underwood. Reming-
ton, Royal, ate.- Eaaioat terms ever of-
fered. Also Portables at reduced prices.

SEND NO MONEY
All late models completely refiniahed^
like brand new. Fullv Guaranteed.
Bent on 10 days* trial. Send No
Money. Big Free Catalog dhowe actu-
al machines in full colors. Greatest bar-
gains ever offered. Send at once ! I

International Typewriter Each., d«m.ii3sTc!S4!o

Inventions
Patented or Unpatented

marketed promptly through organized cooper-
ation. Booklet free. Write today.

Chartered Institute of American Inventors

63S F Street, N. W. Washington, D. C.

'

“STAMMERING
Ifs Cause and ©re ”

You can be quickly cured if you stammer. Send 10
cents, coin or stamps, for 288-page cloth bound book
on Stammering and Stuttering. It tells how I cured
myself after Stammering and Stuttering for 20 years.

BENJAMIN N. BOGUE
1 11883 Hogue Buildmq, 1147 N. Winoit Si. indiampoWi |

PERSONAL STATIONERY

50
SHEETS

ENVELOPES
CARDS

$2—
Plateless engraved with your name and address on
high-grade vellum paper. White. Buff. Pink or Blue,
all for only $2.98. Excellent Christmas gift.

Send order with remittance to

STYLE STATIONERY SERVICE
306D East 149th St. N. Y. City

Your Home
Our marvelous, practical Movie

Machines sell as low as $3.75 post-

paid, and use same size film as big theatres.

.Ve also havewonderful films at lowest prices

—with a new film exchange service.

Don't Miss This I

WriteNOWfor Free Catalogue.

PARAMOUNT MANUFACTURING CO.

CARDS
We quickly

leach you by mall, or at
H, in spare time. Enormous
Big future. Interesting

Oldest and foremost school.
EARN $50 TO $200 WEEKLY
ud, Ha., home-study graduate,

bis busjness in John l

. Craw-
ig taking

r complete information.

DETROIT SCHOOL OP LETTERINQ
159 Stlmson Ave. Est. 1899 DETROIT, MICH.

owu bis business in one year. J
soe. N, Y., gets $25 for a show card. G
. B. Cj, writes: ‘'Earned $200 whllo t
se. Write for complete information.

BLIND FLYING—A RACE
AGAINST DEATH
(Continued from page 39)

out of the corner of my eye, I saw the air

speed indicator hand edging steadily ahead.
It registered 130 miles an hour when I real-

ized what had happened. In holding the

wings level and the ship pointed ahead on
the course, I had let the nose drop. We were
diving through the fog. I lost nearly a thou-
sand feet of altitude before I got straightened

out. If I had been over mountainous coun-
try, I might have crashed.

One of the first things a pilot has to learn

in training for blind flying is to forget his

sensations and trust the instruments. That’s
not easy, especially for experienced flyers.

I have taken up old pilots in “The Blind
Robin” and had them swear the instruments
were wrong. If you put a ship into a right

turn, straighten out, and then ask a passen-

ger, who has kept his eyes shut during the

maneuver, what the ship is doing, he will

invariably say: “It is still turning to the

right.” That is what his sensations tell him.

I
N giving the blind-flying training, I climb
to about 1,300 feet, level off, and reduce

the speed of the Robin to eighty or eighty-

five miles an hour. Then I tell the student

in the blind compartment to steer a straight

course by the instruments. He has to keep
the speed uniform. This indicates that he is

neither ascending nor nosing down. By
watching the bank and tum indicator, he
must keep the wings level and the nose
pointed straight ahead.

When he can steer a straight course, he is

taught to climb and descend at an even rate

with the wings level. Then he begins making
turns. This is hardest. In a correct turn, the

hand of the turn indicator swings about a
third of the way toward the letter L or R,
depending upon the direction of the turn.

The ball of the bank indicator is kept sta-

tionary between the two vertical lines on
the tube.

If the plane is not banked enough, so it

skids outward from the center of curvature,

the ball moves in from the center lines. If

the ship is tipped at too steep an angle, so it

side-slips in toward the center of curvature,

the ball moves in from the lines. When the

ball moves out, the stick needs to be tilted

more; when it moves in, the stick needs to

be tilted less.

In a correctly-executed maneuver, no mat-
ter whether it is a loop or a chandelle, a
vertical bank or steep spiral, centrifugal

force will hold the ball of the bank indicator

steady between the lines at the center of the
curved tube.

AS soon as a student has mastered smooth
-Tv ninety-degree turns in either direction,

he attempts complete circles. Then he takes

up spirals. The instructor in front tells him
what to do and, guided by the instruments,
he does it. At this stage, he is ready for a
blind cross-country flight. At Curtiss Field

it is usually made in this manner:
Directly over the field, the student starts

on a compass course for Roosevelt Field,

about ten miles away. He watches his air

speed, takes into consideration the direction

and velocity of the wind, and when he
believes he is over Roosevelt he makes a 180-

degree tum and heads for home.
The instructor watches for other machines

in the air. When the student in the “dark
room” thinks he is above Curtiss again he
tells the instructor. Once, I had a student

shout through the tube: “Here we are

—

home again !” when we were at least three

miles from the field!

On long blind flights, such as are made by
mail flyers, other (Continued on page 132)

let us test your

ability-FREE
HERE is your opportunity to find out

how much talent you have. A
simple, scientifically prepared question-

naire tests your natural sense of design,

proportion, color, perspective, etc., indi-

cating whether it will be worth while to

develop your ability to draw, and show-
ing how much training will be needed.

You will be frankly informed as to what
your score shows. This analysis may
show you the way to a bigger future—

a

real career.

Federal Students
Are Successful

Many Federal School students and
graduates are making $2,000, $4,000,

$5,000 and $6,000 yearly. The Federal
School is recognized everywhere by em-
ployers of artists, and by buyers of art

work. Big prices are paid for drawings
and designs, for they are a necessity in

modern business.

Learn Commercial Art
at Home

If you like to draw, an almost sure indi-

cation of talent, the Federal Course will

soon prepare you to earn a handsome
income. Many nationally known artists

have contributed exclusive, illustrated

lessons to the Federal Course, which has
been prepared to train the student in the

quickest
,
possible time. No previous

training is needed. You will receive
personal, individual criticism on your
work.

Send TODAY for Your
Questionnaire t

Just ’fill out and mail the coupon, stat-

ing age and occupation. There is no cost
or obligation to you. We will also send
book “YOUR FUTURE”
explaining the course and
showing works of Federal
Students.

rM

1371 Federal Schools Bldg.,
Minneapolis, Minn.

Send me your analysis questionnaire
without cost or obligation.

Name.

Present
Age Occupation..

^Address..
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“The Happiest Day
of My Life!”

"Our wedding dat! A year ago it seemed like a dream
that would never come true, for my salary then was barely
enough for one to live on. I faced tho facts. Unless I
could make more money I had no right to keep Ruth
wailing. 1 must find out how to make myself worth more.

"It was Ruth herself who showed mo tho way. She
clipped a coupon out of a magazine and we sent it to the
International Correspondence Schools for information about
their courses. Within a week I had enrolled. The train-
ing I got from studying at homo showed up almost at
once in my office work. They gave mo more responsibili-

ties. Inside of six months I was promoted, with a sub-
stantial raise. Now I’m getting double what I was a
year ago

—

and we’re married 1’*

Employers everywhere are on the watch for men who
want to get ahead, and are willing to prove it by training
themselves to do some one thing well. I. C. S. Courses
have given thousands the special knowledge they need to
win better jobs and bigger pay. Why not youf
One hour of spare time a day, spent in L C. S. study.

Will prepare you for the position you want, in the work
you like best. Find out how. It won't obligate you in
the least to ask for full particulars. Do it now—for HER!

Mail the Coupon jor Free Booklet

INTERNATIONAL CORRESPONDENCE SCHOOLS
*'The Universal University”

Box 7677- F, Scranton, Penna.

Without cost or obligation, please send mo a copy of
your booklet, “Who Wins and Why,’* and full particulars
about the subject before which 1 have marked X:

TECHNICAL AND INDUSTRIAL COURSES

I

Architect
Architectural Draftsman
Building Estimating
Wood Millworking
Concrete Builder
Contractor and Builder
Structural Draftsman
Structural Engineer
Electrical Engineer
Electric Wiring
Electric Lighting
Welding. Electric and Gas
Telegraph Engineer
Telephone Work
Mechanical Engineer
Mechanical Draftsman
Patternmaker Machinist
Reading Shop Blueprints
Civil Engineer
Highway Engineering
Surveying and Mapping
Gas Engines Toolmaker
Diesel Engines

3 Aviation Engines

I

Bridge Engineer
Automobile Work
Plumbing Steam Fitting
Heating Ventilation
Sanitary Engineer
Sheet Metal Worker
Steam Engineer
Marine Engineer
Refrigeration
R. R. Locomotives
Air Brakes
Train Operation
It. R. Section Foreman
It. R. Bridge and Building

Foreman
Chemistry rharmacy
Coul Mining Engineer
Navigation
Agriculture
Textile Overseer or Supt.
Cotton Manufacturing
Woolen Manufacturing
Fruit Growing Radio

U Poultry Farming

BUSINESS TRAINING COURSES

I

Business Management
Industrial Management
Personnel Management
Traffic Management
Accountancy
Cost Accountant
C. P. Accountant
Bookkeeping
Secretarial Work
Spanish French
Salesmanship
Advertising [

Business Correspondence
Lettering Show Cards
Stenography and Typing
Complete Commercial
English Signs
Civil Service
Railway Mail Clerk
Mall Carrier
Grade School Subjects
High School Subjects
Illustrating Cartooning
Lumber Dealer

Name. ..Age.

Street Address.

City -

Occupation -

If yon reside In Canada, send this coupon to the

International Correspondence Schools Canadian, Limited*
Montreal, Canada

jffifeSS
f
pC I

** * 4 Fields of nl Fields of real opportu-
nity. Big pay— a permanent

position or a business ot your own. 7

^ m dollars spent last year in one of these
- fields alone. Train here in Chicago, America’s in-

dustrial center. 1 , 2 and 3 year courses. Diplomas and B. S.
Degrees. Specia.lt month’spracticalcourseinDrafting.Other
short courses. Earn while you learn. Enter any time. Day
and evening classes. No time wasted. Free Employment
Bureau. Low tuition—easy terms. Athletics. Successful
graduates every where. Free 80-page “Blue Book.” Address
the President, Chicago Technical College, Dept. P-83
1&8 East 26th Street, Chicago, III.

BLIND FLYING—A RACE
AGAINST DEATH
(Continued, from page 151)

instruments are also used. The radio com-
pass, sending out a series of signals to show
the pilot when he is getting off his course,

helps lead him through the fog. On special

flights, notably Captain Arthur Page’s recent

blind Omaha-Washington, D. C., journey, a
visual radio compass takes the place of the

ordinary one. The constant beating against

the ears of the ordinary audible signals

deafens a pilot on a long flight. Sometimes
mail flyers have to remove their headphones
for five or ten minutes at a time to rest

their ears.

With modem apparatus, a capable pilot has
little trouble flying blind. But landing

“blind” is another matter. Under special

conditions at a familiar field this was
accomplished by “Jimmy” Doolittle, one of

the best pilots in the world, during the
Guggenheim fog tests, a year ago. At present,

no pilot attempts it if he has a parachute.
When mail flyers run out of fuel in a fog

they kiss their ships good-by and take to

their parachutes.

THAT is what Jack Webster, an N. A. T.
pilot, did last year after a hair-raising

experience with fog over the Atlantic. He
was bringing a Douglas mail plane from
Cleveland to Hadley Field, N. J. Fog closed

in east of the Alleghenies. He flew right

over Hadley Field without knowing it. He
kept on, looking for a hole in the fog through
which to come down. Then he “smelled the
sea.”

Plunging through the fog, he leveled off

under its low ceiling. As far as he could see

the gray water of the Atlantic was tossing

in the murky light. His compass was spin-

ning and useless. He climbed above the fog
again and headed in the direction he thought
was northwest. After what seemed like hours,

the engine coughed and stopped. The fuel

tanks were dry.

Without any idea whether he would come
down on land or sea, Webster plunged over-
board and pulled the rip cord of his para-
chute. Dropping out of the thick fog, he
landed in a garden near a river in Connecti-
cut. The plane crashed on the other side of

the stream. He said afterwards if he had
come down in the river he probably would
have curled up his toes and drowned peace-
ably, thinking he was in the middle of the
Atlantic.

Another N. A. T. pilot once circled over
Connecticut for two hours looking for a hole
in the fog. The fuel gave out. Just as he
threw his leg over the side of the cockpit to

jump, a hole opened in the fog below. With
a dead stick he dove through and landed in

a cornfield.

SOMETIMES a flyer who is caught over
a fog bank that is being blown in from

the sea can save himself by racing downwind
to overtake the front edge of the advancing
vapor. Above the fog, a pilot has no way of

telling how thick it is. It may extend clear

to the ground or it may stop with a ceiling

hundreds of feet in the air.

A pilot who is caught in fog with passen-

gers, so he cannot jump with his parachute,

and runs out of fuel, has only one chance of

escape. That is to come down at the lowest

possible gliding speed and trust to luck that

he can avoid large obstacles at the last mom-
ent. If the ship strikes underbrush or sap-

lings, the crack-up will not be serious.

Private pilots have little occasion to fly in

fog. They should always obey the rule:

follow the ceiling down. This means that

when the bottom of the fog or clouds, known
to pilots as the (Continued on page 153)

Door Check is an amazing
new invention that closes
all doors silently and au-
tomatically. Holds doors
open when wanted open.
Operates on new oil prin-
ciple. Low priced. Everliut-
ing. Easily installed in 3 min-
utes. Never needs attention.

A REAL DEMONSTRATOR Furnished Every Agent
You tret orders quickly demonstrating actual sample on easy to carry
miniature door. Every office, factory, store, institution and public
building needs a Kant-Slam for every door. Rush name and address
for details of amazing money making opportunity.

FREE Trial Offer—Write I

KANT-SLAM DOOR CHECK CO., Dept H-10. Bloomfield, Iod.

Every Coo-Coo*^75 Cor\ou

r

<SirifS)A knock-out” instant selling
hit! The Coo-Coo Auto Horn
(Patented) sells itself at $4.
Cost

s_
you $2.25. Going like wild-

fire in Holly w o od and Los
Angeles. One dealer sold 3.000
in short time. Some agents mak-
ing as high as $25 an hour.
1 horn sells 5 others. No house
to house selling—just stand
around garages and service sta-
tions—coo-coo and clean up.
Installed by anyone in 3 minutes. Not an exhaust or
motor horn. Certain in action—never fails to create
a musical note that cleverly sings ’'Hello.

”

Send $2.25 for sample horn or write for
further information

PACIFIC COAST PRODUCTS CO.t Ltd.,

1616 Cahuenga Blvd., Dept. 131, Hollywood. Calif.

Don’t Envy The Plumber
BE ONE !

—

=

The world demand* modern Plumbing and Skilled
Trained Mechanics to do it. Unlimited, swift growing
field. Make $50 to $100 a week or start own shop. We
train you quick. Learn in 8 to 12 WEEKS to do any
job with skill and science. Need no previous experi-
ence. Strictly tool using system. Opportunity knocks.
Investigate today—amazingofTcr—low tuition. World's
greatest school.

Write—
UNIVERSAL PLUMBING SCHOOL

2131 Troost Ave. Kansas City, Mo.

INVENTORS FINANCE
CORPORATION

Will assist you to obtain protection
when, due to the lack of funds, you
cannot file application for patent
without long and dangerous delays.

MAIL THIS COUPON NOW
INVENTORS FINANCE CORPORATION
Dept. C. Union Trust Bldg.. Washington, O. C.
Please send me particulars with reference to above plan, and infor-
mation about the way to proceed.

Name

Address

City „... State.

CollegeCourses
AT HOME

Carry on your education. Develop power to ini-
tiate and achieve. Prepare for college. Earn
credit toward a Bachelor degree or Teaching
Certificates by correspondence. Select from 460
courses in 46 subjects, including English. Math-
ematics, History, Education, Psychology, Eco-
nomics, the Languages, etc. Write for catalog.

®ntoersttp of Cfitcago
5 5 1 ELLIS HALL CHICAGO. ILL

MECHANICS, SHOPMEN
DRAFTSMEN AND TOOL MAKERS

to MAKE RIGGER MONEY AND BE-™ COME INDEPENDENT OF PRESENT JOB.
Become Apprentice with us and gradually develop

into a Practical Tool and Die Designer. Learn how
to design Tools. Jigs. Fixtures. Punches. Dies, etc., at

home in spare time.

TOOL ENGINEERING SERVICE BUREAU
P. O. Box 503, Desk B Chicago, 111.
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OPPORTUNITIES IN

traffic management
Conditions point to an unusual de-
mand for trained traffic men by trans-
portation companies and industrial
organizations. Men with scientific

traffic training effect big savings for
their firms—command big salaries.
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ity, and examples of the work of
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BLIND FLYING—A RACE
AGAINST DEATH
(Continued from page 152)

“ceiling,” lowers, the flyer should bring his

ship down to keep below it. He should never
fly above fog. It may close in and trap him.
If he keeps below the ceiling and fog closes

in, he can land before visibility is lost.

In thick weather, it is always better to “go
around the block” than to take short cuts.

Always follow some easily-seen landmark
when visibility is poor. For instance, when
the weather is bad, I avoid the short cut
across the Alleghenies in flying to Long
Island from the west. I go around by Albany,
following the easily-seen New York State
Canal, and then fly down the Hudson River.
Most pilots do the same.

GOING into Chicago in thick weather, I
usually come down and “ride” the four-

track Michigan Central Railroad right-of-

way into the city. Near the landing point,
it is always unwise to fly by compass out of
sight of the ground. If you are under the
ceiling, you know what the landing condi-
tions are like at all times. If you are above
the clouds, the ceiling may drop clear to the
ground and you won’t know it until you
crash into the fog-hidden earth.
But fog isn’t the only weather condition

that makes blind flying necessary. A deluge
of rain during a squall or a thick flurry of
snow will “put out a pilot’s eyes” as effec-
tively as fog.

Last February, I had to fly through a
blizzard, using the wind as a compass. I was
taking four New York business men to Bris-
tol, Pennsylvania, to demonstrate a new
Loening-Keystone amphibian. We hopped off

from Roosevelt Field in a big blue Travel
Air monoplane with a 300-horsepower Wright
whirlwind engine.

The weather reports predicted snow, but
the ceiling was high so we took off. Over
Staten Island, we ran into heavy clouds. We
dove down through them. The ceiling kept
dropping lower and lower and we dropped
with it. Near Trenton, N. J., we were only a
couple of hundred feet in the air. Then it

began to snow. The air was filled with
blinding, swirling flakes that struck the wind-
shield of the cabin at a hundred miles an
hour.

At first I thought it was only a local flurry.

But the snow grew thicker. In a blizzard like

that, the only direction you can see is straight

down. Flying by the instruments, I turned
hack. Then I remembered the compass was
not set at the start of the flight. The distance
from Roosevelt Field to Bristol is only about
100 miles. So I had not set the instruments
before the take-off. Following its course
might land us over the Atlantic. On the way
out we had battled into the teeth of the wind
all the way. If I turned back with the wind
blowing directly from the rear, I knew I

would be on a straight line for home.

BY shooting glances at the blurred ground
below, after I had swung about, I

checked up on the side drift of the ship as

it was carried by the wind striking it at an
angle from the rear. When the drifting

stopped, I knew I was flying with the wind
on my tail and was headed for home.
We came out of the snow near New York

Harbor. But the ceiling was so low that the
torch of the Statue of Liberty was half hid-
den in the scudding clouds as we raced by
for a safe landing at Roosevelt Field.

Practice in blind flying is insurance against
the unexpected. The average pilot will not
fly by instruments regularly. He will need
the ability to fly blind only on rare occasions,

in sudden emergencies. But when he does
need it, he needs it badly.
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I STUDIED THE BIRDS TO
LEARN TO FLY
(Continued from page 57)

him would do likewise at the same instant.

Often I have seen pelicans soar in a perfect

calm for miles just above the waves. I was
puzzled for a long time as to how this was
accomplished. Then it occurred to me that

the effect of a wave of ^vater moving through
still air would be the same as that of a breeze

blowing against the side of a ridge the same
size as the wave. In both cases, the air

would be deflected upward, causing a rising

current upon which a bird could soar.

Almost any calm morning, you can find

pelicans soaring in formation along the waves
on the rising air above their crests. The in-

stant the wave starts to break, the pelican

will hop to the next wave farther out and
ride the up-currents above it. They will fly

for miles thus without moving a wing.

ON several occasions I have seen pelicans

flying at altitudes as high as 1,500 feet.

One day, I was flying along the coast in an
airplane when I sighted a dozen of them
soaring together in wide circles at an alti-

tude of more than 1,000 feet. I decided to go
over and see what the air was like at the
place where they were flying. When I ma-
neuvered under the birds, I found a strong
rising current which the plane struck with a
sharp bump.

It is interesting to watch gulls and pelicans

when they are flying along the coast looking

for fish. The best way to do this is through
a pair of binoculars. You can even see the
look in the bird’s eye as he flies along. You
can tell that it gives no more thought to its

flying than a man does to the way he walks.

Through slow motion pictures, I have
observed closely that a pelican has one feather

at each wing tip that acts as an aileron to

preserve lateral, or sidewise, balance. I have
been told that if this feather is pulled out,

the bird can never fly again. However, from
my observations, I believe that the pelican

could adapt one of the other wing-tip feath-

ers to take the place of the one which was
lost. All soaring birds, my moving picture

films show, keep sidewise balance with the

two or three outermost feathers of their

wings.

Near the bird’s body, the leading edge of
the wing is formed by the muscles that pull

the wing in when it is folded up and hold
the leading edge stiff when the bird is flying

with full wing spread. The curve of a soar-

ing bird’s wing gradually diminishes from a
deep, thick airfoil near the body to a flat

plane at the tips.

BESIDES using the “aileron feathers” to

control its flight, the bird frequently
expands and contracts its tail and often puts
it into the form of a “V” or an inverted

“V,” as seen from the rear, to aid in maneu-
vering.

Fore and aft stability is largely maintained
by shifting the position of the head. The
head of a bird seems to have a great deal of

weight in proportion to the rest of the body.
Motion pictures of birds in flight show that
they thrust their heads out and pull them in

continually as they fly, shifting the center of

gravity to maintain balance.

When a bird lands, it almost always pulls

its head back to throw the center of gravity
further aft, making it a little tail-heavy. I

have watched pelicans for hours when they
were landing and taking off at their feeding

grounds. When they come in for a landing,

their feet are held up, out of sight, until the

last second. Then they are swung down like

a pair of pedals to support the bird slightly

as it touches the water. The landing is made
gracefully and (Continued on page 155)
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I STUDIED THE BIRDS TO
LEARN TO FLY
(Continued from page 154)

the pelican never folds its wings until it is

certain that all forward motion has stopped.

I have never seen a bird take off or land

without heading directly into the wind, just

as an airplane or a soaring ship does. On the

take-off, a pelican will always give several

sharp strokes with its webbed feet to gain

the forward propulsion necessary to rise to

the top of the water before beginning to use

its wings for power.
Young birds have to leam to make good

landings just as do fledgeling students at fly-

ing schools. One of the funniest sights I ever

saw in watching soaring birds was when
a young pelican tried to land on a telephone

pole in a strong wind. The pole had been

cut off square at the top and the bird thought

it would be a grand place to practice landings.

I
T came in full of confidence, misjudged

the strength of the wind, overshot the

post, and “sat down” in the air beyond. It

looked surprised and circled for another try.

This time, just as it was sticking out its feet,

a gust struck it and it undershot the mark.
As it went around again, I could imagine

it saying to itself that it would sit down on
that post if it took all summer. It maneu-
vered carefully this time and plumped down
square on the flat top of the post. Then it

folded up its wings, stuck out its chest, and
looked very satisfied with itself.

If I am interested in watching birds, they
are just as interested in watching me when I

am soaring off Point Loma. I have had
gulls and pelicans trail along beside me for

fifteen minutes at a time, curiously eyeing my
great white bird.

When I was setting the six-hour-ninetcen-

minute official American record last January,
I noticed a pelican flying directly under me
close to the water. It seemed worried about
the big bird overhead. Finally, it climbed up
to investigate. It maneuvered gracefully

alongside and flew not more than twenty
feet from my face, constantly watching every
move I made as we flew along together. It

would make a graceful turn ahead of me and
I would follow as though we were flying in

formation.
For more than ten minutes, we circled

about in this manner. Then I decided to see

what would happen if I gave a sudden shout.

I maneuvered the sailplane to within fifteen

feet of the pelican, then let out a hair-raising

yell. The bird closed its wings and dropped
like a bullet toward the ground and disap-

peared.

On some of my record-making flights, I

have been able to discover the location of

the strongest currents by watching the birds

soaring along Point Loma in the rising air.

The manner in which these feathered soarers

maneuver to get the most from up-drafts has
taught me lessons that later aided me in

piloting my lightweight sailplanes.

I
N designing these ships, I patterned them
after the birds in four respects. First, by

using large controlling surfaces that can
move through wide angles, I attained ease in

maneuvering and controlling. Second, by
deep, thickset wings, without external brac-

ing, I cut down the weight so the planes can
fly at low speeds. Third, by making the de-

sign streamlined and birdlike, I cut down
resistance. Fourth, by incorporating folding,

or demountable, features, I allowed the ma-
chines to be transported easily and stored in

small spaces.

Both in designing and flying soaring planes,

the teachers that can instruct us most are the

birds. These leaders are masters of an art

which we are just beginning to learn.
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AVOID FADS, PLAN FOR THE FUTURE
(Continued from page 73)

from front to rear, solving all drainage

problems.
In the rear is a one-car garage of frame

construction in keeping, as regards style, with
the architecture of the house. The garage

contains in addition to car space a servant’s

room with complete toilet facilities and a
small porch. The two-car garage is gaining

in popularity but is, in my opinion, a matter

for individual decision. On a small lot with

a medium size house, a two-car garage con-

taining servants’ quarters which in such a
case would almost necessitate two stories,

would be prone to rival the house in size and
distinctly choke the lot.

I
SHOULD say that, unless the servants’

quarters were located in the house and
unless one actually had a definite need for

two-car space, the one-car garage is prefer-

able when it contains the servants’ rooms.
However, this would, of course, be determined

by one’s needs. In the south, the servants’

quarters are, in small menages, almost always
combined with the garage.

No matter how beautiful or architecturally

correct the exterior effect may be, the family

cannot be at home on the outside. With this

thought in my mind, I strove particularly

for convenience and beauty on the interior.

I guarded against innovations that were too
radical, fearing to institute something of

which my family would soon tire.

There has been a tendency in recent years

toward extreme effects in new houses. These
have been, I should say, interesting but unen-
during. In this part of the country, we feel

the Spanish influence in building to a larger

degree, possibly, than any other. This type
of architecture lends itself easily to extremes.

I have seen pink plaster interiors literally

honeycombed with twisted Spanish columns
in every conceivable location, and enough
arched doorways and windows to make one
dizzy. Undoubtedly, such effects attract the

attention and provide a novelty.

I believe, however, that such architecture

is short-lived on the basis that only the

simple and chaste can be endured indefinitely.

A rich, heavy diet will inevitably result in

physical or mental indigestion.

A PRACTICAL and workaday reason for

embodying simplicity in my house was
that I believed that its resale value would
not be enhanced by employing unusual or
striking effects which might be the vogue
today and decidedly out of fashion tomorrow.
The interior, then, is plastered on wood

and the lounge, dining room, kitchen, stair

hall, and baths have sand finish—a color

that is restful and adaptable to any decor-

ation scheme.
AH floors in the house are oak. The front

door entering into the stair hall is of wide
board construction with “V” joints, the

square leaded glass being high up in the

panel; the doors are master keyed—that is,

one key answering both for the front and
rear entrances. The electric switches are the

tumbler type. The door knobs are gl#ss

throughout. The wood trim for all interiors

is narrow with a molded back band
;
the base

is three-membered and is only four inches

high.

On the first floor, the elliptical arches from
the lounge to the dining room and to the hall

give a spacious air without overdoing an
effect which is, at this time, often used.

One feature that I consider successful is

the inclosed stairway that starts out of the

lounge through an arch corresponding to the

adjacent arched door to the dining room.
The stairway, without balustrade, has a
round handrail on the right side going up,

suspended from the wall by wrought iron

brackets. The stair lands near the bedroom
and bath doors. I consider this type with
its spiral steps at the first floor more orna-
mental than the conventional stair with the

usual level platform.

The kitchen arrangement is ample, the

room being thirteen feet wide by ten feet

deep, and offers the additional conveniences
of built-in sink, adjacent cabinet, rear entry
providing refrigerator space, immediate access

to the dinette, which is nine feet wide
by eight feet deep, and easy access from any
other room on the first floor.

THE dining room I made purposely small,

because in these days of dining away
from home and of utilizing the dinette for

meals other than breakfast, I considered that

the space might be employed to better ad-
vantage than in a room used less often than
certain others. I was enabled by this means
to provide a large lounge and still maintain
a somewhat modest floor plan.

For the bedroom walls I varied my plan
by using paper instead of plaster. It has
always been my opinion that plaster, although
ideal for more formal rooms, did not afford

the intimate coziness desirable in the bed-
rooms. By using paper particularly adapted
to the Colonial style of the house, I achieved
the effect of warmth and relaxation for which
I aimed.
The second floor rooms are not full

height. Some of the roof pit shows, and the

space between the walls of the bedroom and
the roof have been made into three large

closets. The dormers and the double win-
dows on the west wall heighten the effect of

coziness.

The upstairs bath, with two casements, has
plenty of ventilation. I installed only a
shower there with a recepter on the floor in

place of the usual tile floor; the bath down-
stairs containing a tub. Both rooms have
tile bases and wainscoting of plaster finished

in tile effect.

In this part of the country, in small
houses particularly, basements being the ex-

ception rather than the rule, heating is done
almost in every case by gas stoves, logs, or
imitation coals. The lounge contains a
Colonial style mantel with marble facing.

Into this, the stove is placed. In every room
there is a gas connection for a stove.

Using these plans, I believe that a satis-

factory small home may be built for a

moderate sum of money and yet embody
every needed convenience and bit of beauty.

COW WORKS HARDER FOR
FARMER THAN HORSE
Dairy cows work harder for farmers than

horses. So concludes Dr. W. L. Gaines, of

the University of Illinois Experiment Station,

who has found a way of comparing the

“horsepower” of each. His way of figuring

takes into account the heat value in the milk
and butterfat.

The average dairy cow, Dr. Gaines cal-

culates, produces in a year 175 pounds of
butterfat and 4,800 pounds of milk. The
energy that these products contain exceeds

by 82.4 percent that supplied by the work
of an average farm horse in the same length

of time.
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Units. A'etv Features. NewImprovements

in Complete 1951JtefWWoodworking Line

"DELTA” DE LUXE
WORKSHOP — the last

word in motor-driven
workshops. Includes a 4-
speed Lathe. Band Saw,
Circular Saw, and Jointer.

"DELTA” HANDI-SHOP— A complete, compact, practical

motor-driven workshop. Popular priced. Includes equipment
for wood-turning, circular-sawing, scroll-saw-

ing, boring, sanding, grinding and buffing.

"DELTA”
LINE-

SHAFT
SHOP

Includes 4-speed Lathe, Band Saw, Jointer and Circular Saw.
Operates with either gasoline or electric motor. Very efficient.

They save time and labor, and produce better work for artisans, farmers

and mechanics. Up-to-date craftsmen everywhere are flocking to motor-
driven woodworking equipment to eliminate tedious hand labor. And for full

or spare-time work, "Delta” Units quickly pay for themselves.

10-Day Trial
EASY TERMS
Send coupon today for free illus-

trated literature describing the
new 1931 "Delta” line. Also de-

tails of 10-Day Trial Offer and
Easy Payment Plan.

DELTA SPECIALTY COMPANY
Division of DELTA MFG. CO.

1661-67 Holton Street Dept.Bll30
MILWAUKEE, WISCONSIN

Delta Specialty Co., 1661-7 Holton Street

|
Milwaukee, Wis., Dept. B 1130

I Gentlemen: Please send me FREE illustrated
literature describing 1931 "Delta” line and
details of 10-day Trial Offer and Easy Payment
Plan. (Check items of particular interest.)

"De Luxe” Shop
Handi-Shop

D Band Saw
Line-Shaft Shop

Name

O Routing Machine
Jointer
Circular Saw
Moulding Cutter

Address..

—Age..

Practical Motor-Driven Woodworking
Equipment Now Within Reach of All

No more drudgery— no
more tedious hand work
when you use"Delta”mo-
tor-driven tools. Working
with wood becomes a real

pleasure with the help of
these time-saving, effi-

cient, practical machines.

"DELTA” BAND SAW has many
exclusive features. Provided with spe-

cial extra -safe guard. Furnished with
or without stand.

Again "Delta” blazes the trail toward woodworking efficiency with the an-
nouncement of its new 1931 line! Now are available at astonishingly low
price levels a complete series of compact, rugged woodworking machines in-

corporating numerous exclusive constructional features. Each unit embodies
the practical, efficient design, the careful workmanship, the dependable
quality of materials— for which the "Delta” trademark stands. The new
"Delta” Boring and Routing Machine, the "De Luxe” Workshop, the new
"Delta” Band Saw, as well as the improved "Handi-Shop” are but a few of
the Delta Units that will be of intense interest to all those who work with
wood. All units now operate with either electric or gasoline motor power.

Make Things Quickly and EasilyWith
These Modem Motor-Driven Tools

DELTA” BORING
AND ROUTING
ATTACHMENT—
makes child's play
out of difficult bor-
ing, routing, and
mortising. Conven-
ient, easy to operate.
Furnished separate-

ly if desired.

"DELTA” COMBINATION JOINTER and
CIRCULAR SAW. Can be operated separately

or together—no interference. Furnished with
or without motor.

© This seal on an advertisement in POPULAR SCIENCE MONTHi-V signifies the approval of the INSTITUTE OF STANDARDS. See page 8.
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“This is the man
I was telling you about”

“You wanted to meet the man who did that tough
job when I was stumped. Here he is—and he’s

one of the livest wires we’ve got in the organization.

vHe’s shown lots of initiative ever since he’s
been with us, but two years ago he took a course
with the International Correspondence Schools
at Scranton, and the training he received was just

what he needed. Any promotion you give him
will be deserved!”

Has the president ever asked the superintendent
to bring you in? Today leading organizations are

on the alert for trained men—men whose services

are recognized by promotions and more pay. More
than 2300 of these organizations have acknowl-
edged the outstanding leadership of I. C. S.' by
sighing agreements for the training of their em-
ployees. Opportunity knocks at your door! Mark
and mail the coupon l

Do it today!

INTERNATIONAL CORRESPONDENCE SCHOOLS
“The Universal University”

Box 7678- F, Scranton, Penna.
Without cost or obligation, please send me a copy of

your booklet, “Who Wins and Why,” and full particulars
about the subject before which I have marked X:

TECHNICAL AND INDUSTRIAL COURSES

1

Architect
Architectural Draftsman
Building Estimating
Wood Millworking
Concrete Builder
Contractor and Builder
Structural Draftsman
Structural Engineer
Electrical Engineer
Electric Wiring
Electric Lighting
Welding. Electric and Gas
Telegraph Engineer
Telephone Work
Mechanical Engineer
Mechanical Draftsman
Patternmaker Machinist
Reading Shop Blueprints
Civil Engineer
Highway Engineering
Surveying and Mapping
Gas Engines Toolmaker
Diesel Engines
Aviation Engines

Bridge Engineer
Automobile Work
Plumbing Steam Fitting
Heating Ventilation
Sanitary Engineer
Sheet Metal Worker

I

Steam Engineer
Marine Engineer
Refrigeration
R. R. Locomotives
Air Brakes
Train Operation
U. R. Section Foreman
R. R. Bridge and Building

Foreman
Chemistry Pharmacy

B
Coal Mining Engineer
Navigation
Agriculture

) Textile Overseer or SupL
) Cotton Manufacturing
Woolen Manufacturing
Fruit Growing Radio
Poultry Farming

BUSINESS TRAINING COURSES
3 Business Management
1 Industrial Management
j Personnel Management
J Traffic Management
] Accountancy

] Cost Accountant
jC. P. Accountant
j Bookkeeping
3 Secretarial Work

Spanish French
m Salesmanship
Q Advertising

Business Correspondence
Lettering Show Cards
Stenography and Tj’ping
Complete Commercial
English Signs
Civil Service
Railway Mail Clerk
Mail Carrier
Grade School Subjects

§
nigh School Subjects
Illustrating Cartooning
Lumber Dealer

Name. ..Age.

Street Address.

City

Occupation

// you reside in Canada, send this coupon to the
International Correspondence Bchools Canadian, Limited

,

Montreal, Canada

Dorit PEEL POTATOES

Agents

!

This Is brand
new ! Going
like wild-fire!
Offers a real
chance for $100
a week. Spare-
time and full-

1 1 m e sales
plans offered.
Jump in on the
ground floor!
Write quick
for hig-money
plans and Free
Outfit offer.

An amazing new auto-
matic invention now
makes potatoes peel
themselves! N o more
paring knives! No cut
lingers! No mess, muss
or waste! Here's some-
thing every woman un-

derstands and wants the instant she
even hears about it! A mechanical
marvel, almost incredibly small and
simple, yet does more than ten pairs
of hands! Feels the biggest potato in
only a few seconds at the mere turn
of a crank! Costs little more than a
couple of good paring knives. Pays
for itself many times over in saving
on potatoes. Test it yourself at once.
Write now. Ask quick for Introduc-
tory Offer.

Guaranty Products Co., Dept. R-70
Francis Bldg, Wash, at 16th St., St. Lobis,Mo.

WEATHER MAN MAKES THE AIR SAFE
(Continued from page 55)

The Congressional appropriation of $1,400,-

000 for the maintenance and expansion of

the aviation service of the Weather Bureau,
which forms part of the Department of Agri-

culture, is not the only money spent in this

important work. The cost of the communi-
cation system of the airways is defrayed by
the Department of Commerce, and the Army
and Navy air services also contribute to the

task of making the air safe for the aviator.

All in all, the whole official organization de-

voted to practical work in aeronautical mete-
orology now is costing the United States

Government in excess of a million and a half

a year.

EXPENDITURE of this vast sum appears
to be amply justified for two reasons.

First of all, the extended service immeasur-
ably increases the safety of the highways of

the air. Secondly, the more frequent weather
reports and forecasts have proved a valuable

aid in many walks of life for which they
were not originally intended.

To realize fully what the new service has
done and is doing for aviation it is necessary

to recall the nature and extent of Weather
Bureau activities before the country became
air-minded.

Until about three years ago, the Bureau,
for many years, adhered to the simple plan

of collecting, chiefly by telegraph, weather
reports twice a day from a rather sparse net-

work of stations*, about 200 for the entire

country. Observations were taken simultane-

ously at all stations at eight o’clock in the

morning and eight o’clock at night.

These observations were entered on a chart

and from the picture of existing weather thus
obtained, predictions of weather changes were
made in accordance with certain established

principles relating to the movements and
habits of the weather. Occasionally, when
severe storms developed, “special” observa-
tions were taken and reported at other hours,

and warnings were issued accordingly, but
the ordinary reports and forecasts were made
only twice daily. Under normal conditions

the forecasts were phrased in quite general

terms and applied to comparatively large

areas, without much attempt at localization.

This system, which still forms the basis of

the Weather Bureau’s routine activities, was,
of course, wholly inadequate for the needs

of aviation. When flying began to come into

its own, aviators demanded a vastly more
elaborate service of weather information than
ever before had been contemplated for any
purpose.

THE flyer, traveling enormous distances at

unprecedented speed, thousands of feet

up in the air, is little interested in the weather
outlook of the next day or two for extensive

areas on the ground. What he needs to know
is that of the next hour or two for the
particular strip of territory in which he
expects to make his flight, and what condi-
tions are at high levels as well as at the
earth’s surface.

When the demands for an airway weather
service were first formulated, meteorologists
shook their heads. The cost of the proposed
service appeared to be prohibitive. An im-
mense increase would be required in the
number of weather-reporting stations, with
a corresponding increase in salaried personnel.

Reports would need to be made, maps
drawn, and forecasts issued at short intervals

throughout the day and night, instead of

only twice every twenty-four hours. Tele-
graph tolls, already a huge item in the

Weather Bureau budget, would grow to

fantastic proportions. The project seemed
to everyone to be wildly impracticable.

But experience had shown that it could be
done because it had to be done. And while
the service is costing a good deal of money,
the expense is not as great as was anticipated.

Far-flung airway weather service, soon to be
nation-wide, is now functioning simply be-

cause it is essential to the safe and efficient

operation not merely of today’s thousands of

aircraft, but of tomorrow’s hundred thousand.

Thousands of taxpayers who do not fly,

and never expect to, contribute to the

$1,500,000 the service costs in a year. What
good will it do these people who seem unin-

terested in flying weather?

WITH some slight amplifications and
modifications, it may be made extrem-

ely valuable for a variety of purposes apart

from aviation. As a matter fact, even in their

present form, the three-hour bulletins have
found a number of uses that were not fore-

seen when the service was started. The first

unit of the airway weather service was estab-

lished in California in the summer of 1928.

Soon after it began to work, the Automobile
Club of Southern California arranged to

receive the bulletins prepared for aviators

and to use them for the guidance of motorists

planning trips in the territory covered by the

sendee. And recently the American Auto-
mobile Association installed a teletype,

connected with a Weather Bureau circuit, at

its Washington headquarters for the same
purpose and now motorists, interested in

rain or shine, can get accurate information as

to just what kind of weather to expect dur-
ing their projected trip.

In California the Weather Bureau itself

uses the frequent reports in predicting the

occasional rains of the dry season which, if

unannounced, would ruin millions of dollars’

worth of fruit during the process of sun-

drying. The reports also have proved valu-

able to the “fire-weather” service in the

western forests, as fire fighters now can be
given prompt notice of coming shifts of the

wind and other weather changes affecting the

progress of a fire. This information is of

great use to them in laying their plans to

defeat the flames.

I
T is not possible to foresee all the future

developments and applications of the new
system, but they are certain to be manifold.

Forecasts based on an eight a.m. weather
map have, in the past, often failed to give

notice of important weather events in the

afternoon, notably the summer showers' that
interfere with so many outdoor occupations
and amusements. Heavy snowfall is especi-

ally difficult to predict many hours in advance.
Even if they should do nothing else, the

short-term weather reports will make fore-

casts more nearly accurate and more definite

and will eliminate the words “probably” and
“possibly” from the weather man’s vocabu-
lary, thus giving the general public far

greater confidence in the reports.

Certainly something spectacular has hap-
pened in the field of practical meteorology!
About two years ago, the Weather Bureau
set out to organize a special information

service for a relatively small industry. Today
it has on its hands the most elaborate weather
forecasting organization the world

;
has

ever seen, and one which is applicable to a
great variety of human needs and whose
value probably will increase very rapidly in

the future.
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A Sweeping

CHALLENGE
to 1930

RADIO BUYERS

We Challenge
YOU

To Match This Radio

Elsewhere

UNDER $140!

YES! One of our most popular radio values! Saves you up to $75 at

the very least! Performance the equal of any $140 radio made! It’s one

of the very latest type Triple Screen Grid ALL-ELECTRIC Console

Receivers—and is priced to you for just about half what you’d pay for

similar quality elsewhere l

Scores of Similar Values in Our New 1930-31 Radio Book

Send today for our FREE Book of Radio Bargains describing scores of

values like this! We positively guarantee savings as high as $100.00 on

some models! WE CHALLENGE you to find better values anywhere

I

WE CHALLENGE you to test any of our radios side by side with any

other made at DOUBLE our low prices! WE CHALLENGE you to

compare their mellow tone; their handsome cabinets, with any others

you’ve ever seen. WE CHALLENGE you to find better values for the

money

!

TRIPLE SCREEN
GRID (7 Tubes)
Beautiful Walnut Veneer Cabinet!

Think if it! Four fully tuned stages, using three new type ALL-
ELECTRIC SCREEN GRID tubes. Double shielded radio frequency

coils. Push-pull amplification using two type 245 power tubes. High

Read here what Prof. J. L. Arnold, Head
of the Department of Electrical Engineer-

ing, New York University, says about
Silvertone Tubes

!

After exhaustive com-
parative tests with five of their leading

competitors, he says in part:
—"I find them to have a higher degree of

uniformity and a longer life from an in-
spection of their limits than those tested.—’'Silvertone test limits are closer than the
limits found for the others tested.—“Their average mutual conductance is high-
er than that of the other makes tested.—“The average performance constants, in

comparison with five other leading makes,
indicate that Silvertone Tubes afford all-

round better performance in the average
radio set.—“As high as 40% of these tubes of other
manufacturers show test values outside the

test limits for Silvertone Tubes .

J. L. ARNOLD,
Head-Dept. Electrical Engineering

New York University

and low voltage taps. Two antenna posts. Single illuminated dial.

Large substantial power pack. Super dynamic speaker. Cabinet worthy

of the finest homes! Send for our new FREE Book of Radio Bargains!

There the whole story is told!

Free New Book of 1931 Radio Bargains!
Send today! Everything in Radio! Hundreds of bargains! The very

latest radio models with all the newest improvements! Accessories,

Tulles—and best of all, new low prices! Send for this FREE Book

which also tells about our 10-Day Trial Plan and our Liberal Time
Payment Policy. Mail coupon NOW! No obligation to buy!

Sears, Roebuck and Co., Chicago

'mai£fci FREE Book
Sears, Roebuck and Co., Chicago

Please send me at once your FREE Book of Radio Bargains which era-

tains hundreds of outstanding radio bargains, and gives full information

about your 10-Day Trial Plan and Liberal Time Payment Policy. X

fully understand that there is no obligation to buy whatsoever.

P.S. 1130

Name •

Post Office State

Rural Route ' Box No.

Street Address

@ This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8.
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POWERFUL
LITTLE, DROPS

Q

Agallon of Ethyl Gasoline

contains only about a tea-

spoonful of Ethyl fluid. Yet these

few drops change the action of the

fuel entirely when it gets inside the

cylinder.

Ethyl fluid is a governor of com-

bustion. With increased compres-

sion, the gasoline tends to burn ab-

normally and the engine "knocks.”

Ethyl fluid regulates the combus-

tion so that instead of a sharp ir-

regular explosion that slaps the pis-

ton downward, Ethyl Gasoline burns

with slowly gathering force that

develops a powerful thrust.

That’s why Ethyl Gasoline gives

so much more power. That’s why it

develops the maximum efficiency

The active ingredient used in Ethylfluid is lead.

of thenewhigh-compression motors.

That’s why it stops "knocking” and

gets additional power out of every

automobile.

Just a few drops of Ethyl fluid,

but they arzpowerfuldrops.

Try Ethyl. Try it on hills, in traf-

fic, under the most trying driving

conditions. Ethyl will improve the

performance of your car, whatever

its size, type or age. Fill up with

Ethyl at any pump bearing the

emblem shown below. Ethyl Gaso-

line Corporation, Chrysler Build-

ing, New York City.

Wherever you drive—whatever

the oil company’s name or brand

associated with it— any pump
bearing the Ethyl emblem repre-

sents quality gasoline of high

anti-knock rating.

@ e, c. c. n»o

COOD n (it ethyl m ETHYL |S==^sj

GASOLINE
C
ir

Q FLUID <=^ GASOLINE
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N HOT WEATHER, you naturally
expect to add water to your

radiator once in a while. That’s no
special hardship, for water is cheap
and plentiful. But when your car

develops a huge thirst in winter, it’s

probably boiling off valuable anti-

freeze as fast as you put it in. You
can’t control the temperature, but
you can use an anti-freeze that stays
on the job— Eveready Prestone, the
ONE-SHOT anti-freeze.

Used by Byrd Antarctic Expedition

With every type of anti-freeze to

choose from, the Byrd Antarctic Ex-
pedition used Eveready Prestone.
They first thought of using kero-
sene, but decided against it. Fortu-
nately . . . because later, in the un-
imaginable cold of the South Pole,

the kerosene actually froze! Yet
Eveready Prestone easily passed
the stringent test of Antarctic win-
ter. The Byrd Expedition radioed:

“Eveready Prestone meets all

manufacturer’s claims . .

Constant research by the Union
Carbide and Carbon Corporation
laboratories has further increased
the efficiency of Eveready Prestone.
This year it is actually superior to

the Eveready Prestone which more
than a million motorists used to

their complete satisfaction last year.

It is now green in color, so that you
may easily identify it.

Go to your dealer or garage-man,
before the rush during the first cold
snap. Have him prepare your car

for winter, taking the simple pre-

cautions necessary to make the
cooling-system water-tight.

You can put Eveready Prestone
in today. It’s always in tune with
the temperature.

Tune in the Eveready Hour, every Tues-
day evening at nine (Eastern standard

time) over the N. B. C. network.

NATIONAL CARBON CO., INC.
General Offices: New York, N. Y.

Unit of

Union Carbide UCE
and Carbon
Corporation

o POINTS OF
7 SUPERIORITY

1. Gives complete protection.

2. Does not boil off.

3. Positively will not damage
cooling-system.

4. Will not heat up a motor.
5. Circulates freely at the lowest

operating temperatures.
6. Will not affect paint, varnish

or lacquer finishes.

7. Non-inflammable. 8. Odorless.

9. Economical—one filling lasts all

winter.
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There are 18 of these merry little figures. One

comes in each tin of Lucky Strike Flat Fifties.

Luckies Are Always

Kind To Your Throat

Lucky Strike/ the finest Cigarette

you ever smoked, made of the

finest tobacco— The Cream of the

Crop — “IT’S TOASTED." Lucky

Strike has an extra, secret heat-

ing process. Everyone knows that

heat purifies and so 20,679

physicians say that Luckies are

less irritating to your throat.

It’s toasted
Your Throat Protection—

against irritation — against cough

<
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